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P REFACE-

Time marches on - and so do Nat ions, people and technology.

lictense establishments must also change to keep up.

ours has.

Equipment has become much more advanced technically and much more sophisticated.

Tactics have changed to make use of the new capabilities of equipment and to
offset the changing threat.

People have changed, reflecting the urbanization and sophistication of society,
thus adding a dimension to the changes required In training to accommodate
new equipment, new tactic's and new training approaches.

All of the changes in combination have created a much greater requirement for
reliable equipment and effective logistic support. Advancing technology and
increased sophistication in equipment and tactics have, at once, increased the
military dependence on logistic support and made the task greater and more complex.

Contributing to the depth of the logistics support problems of the US forces is
the reduced readiness brought about by the underfunding of Defense during the
Vietnam crisis and the reduction in Defense spending subsequent to the war.

Adding to the urgency of the problem is the fact that over the past decade, the
Russian Armed Forces with larger budgets made significant improvements in size
as well as technological development.

Not only has logistic support become more essential to combat success, it has
become more and more financially significant as the operating expenses of new
equipment dwarf acquisition costs over a reasonable period of useful life.

The cost of logistic support, in terms of budgeted dollars and military man-
power, by itself, requires serious consideration of measures for logistics
improvement.

The urgent need for increased emphasis on logistics support was uniformly
recognized at the symposium by representatives of 050 and all the services.
The unanimity of view and understanding was indeed impressive.

It was clear that the logistics support must go forward along three avenues.
First, supportability of new equipment must be enhanced through introduction of
integrated logistics support considerations during the statement of requirements
phase of the development. (A classic example of what can be done was cited
in the Army's T700 aircraft engine which was designed with supportability in mind).

Secondly, improvements in the efficiency of logistics systems must be pursued
through funding of a positive logistics support R&D program. (It was noted during
the conference that while there was agreement on the need, and while a small
start had been made, there was some confusion among the services as to how
this effort should be funded.) It was clear that log R&D deserves a place in
the OSD Program and Budget system.



Thte third avenue brings in training. New, faster and more effective ways must
be adapted to the training of operators and maintenance technicians to cope
with the ever increasing equipment complexity and decreasing response time for
mobilization or reaction.

Industry needs to be made fully aware of the requirements for IlS and adopted as
a working partner in the effort to increase equipment durability and maintain-
ability. In this process it must be made clear that suportability has taken its
place on the priority scale with performance which they now perceived to be
dominant. Ways must also be found to incentivize those who are effective in
meeting the ILS requirements.

Industry must also be encouraged to enhance the quality of their products through
increased care and through development of quality techniques applicable and
appropriate for the new equipment now coming on stream. Particular effort is
required to advance software quality technology.

One important area mentioned by industry representatives at the conference
concerned feed back on the performance of their equipment in the field. This
was considered crucial to reliability growth.

Technical publications, vital aspects of ILS, were addressed as being susceptible
of improvement, not only in content, but in preparation and production. The
latter, it was observed, could be enhanced by adoption of computer aided systems
now extant commercially.

There were many detailed recommendations made during the panel discussions and by
the panel chairman at the conclusion of the conference most of which supported
and extended the general observations outlined above.

One recommendation that was uniformly supported was that the time had come for
an extensive information effort addressed to the highest levels to make clear
the critical importance of logistics support in today's defense environment.

A second related recommendation supported a follow on ILS symposium next year
but with top management of the Defense Department and PMS as participants.

All In all this symposium was a success in establishing commonality of under-
standing within the Defense and Industry logistics community.

MG Chester McKeen, USA (Ret.)
Vice President, Procurement
Bell Helicopter Textron
Conference Chairman
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Good morning. I'm very appreciative of the fact that there are so many people

here concerned about Integrated Logistics Support. In terms of our National

Security -- the best offense is a good defense -- and innovative I.L.S. will

help us achieve that aim. As you are aware, I'm no longer the Deputy

Assistant Secretary of Defense, but I was happy to jump back into the fold as

a substitute and come down here to talk about my favorite subject.

I've been in the Logistics part of the National Security structure for the

last 15 years -- and I've seen a lot of progress in this area. I think

progress is depicted today by the quality and size of the audience attending

this meeting. You couldn't have gotten a crowd together like this ten years

ago to discuss, not only Integrated Logistics Support, but the innovative

approaches that we need to solve some of the Logistics problems we have

today. So -- I'm really happy to be here -- happy to see a lot of my friends

and some of my former staff; and I hope that my remarks are timely. The DoD

Logistics Organization is still forging ahead with a lot of good initiatives,

and trying to cope with one of the biggest challenges that we have in our

National Security structure.

I'm also very happy to be keynoting for the jointly sponsored ADPA and SOLE

organizations. I'm an active member of both of those organizations -- and

from my experience in the Pentagon and in industry, I am convinced that both

of these organizations have been very pro-active in supporting innovative

Logistics concepts.
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Our purpose here is to talk about Integrated Logistics Support with the

emphasis on the innovative approaches that we need to solve our problems. I

think we definitely have the right audience. I can see from the attendance

that we've got the right people here to discuss the subject. So -- the mix of

the crowd is right -- and I hope, as you proceed through the three days of

meetings, that you're going to get an awful lot out of it.

The state of preparedness some three or four years ago, in this country, was

pretty deficient. It was deficient for almost any conceivable scenario that

you could develop for either a major long-term type war or a short-term war.

There were a lot of reasons for this, and they do deserve mentioning. They're

not our paramount problems today because most of these reasons have

disappeared. Let me remind you again of how we got there. We went through

the Viet Nam conflict with never really fully funding that effort. And what

did that mean? That meant that the services were really "robbing Peter to pay

Paul" to get through that conflict. But a lot of money was spent in that

era. A lot of money was spent in the Logistics Support part of that era. It

really drained the assets of our armed services.

At the same time that we were not fully funding Vietnam, we were in a

relatively long period of a decline -- in real budget terms -- of the Defense

budget. Eight of the ten years during the '70's the Defense budget was in a

declining state.



These two things caused other problems. Our armed services morale was low.

Our retention rate was low. These were caused by the fact that ye couldn't

adequately pay these people, and couldn't give them the quality of life that

they deserved. The infra-structure that we had to house them, feed them.

etc..* was in a state of decay. And all of this caused us to be in a pretty

bad state of readiness as we reached the beginnings of the current

Administration.

Meanwhile, our adversary -- the Soviet threat -- whether their thrust was

directed directly at us or through second and third parties -- was not

standing still. The facts show that they were in a state of an average of

three percent annual real growth in their Defense budget for the 20 year

period preceding the current Administration. They were, in fact, out

producing us in almost every category of weapon. They had vastly improved

their weapons technology. This really hadn't been recognized until recently.

They had done a pretty effective job of making their influence felt world-wide

-- using the power of their military production to help other countries cause

various types of problems throughout the world. So -- in suimmary -- our

capability was decreasing, their capability was increasing -- and we had to

do something about it.

So. our strategy at the Outset of the Administration was to come up with a

defense posture that would help us to effectively deter war. We were taking a

position that the best offense is a good defense. If we have the capability

to successfully deter any type of war, that would be sufficient to discourage

anyone from trying to start one.



That basic requirement was met by our country wanting to do two things.

First, we wanted to maintain nuclear parity with the Soviets. This objective

gets daily airing in the newspaper with the SALT Talks and the other missile

deployment issues which we are currently facing. The second objective -- and

probably more important to this particular audience -- was that we needed to

maintain strong conventional forces. When I use the word "strong". I don't

quantify that in terms of number of people or number of arms because we know

that the Soviets have maintained numerological superiority over us in terms of

people and numbers of weapons. We have always had high technology and quality

people in our favor. Building on this, we wanted to have a strong

conventional force capability.

To get the strong conventional force capability, we needed to do three things

-- all of which are very important logistics challenges. The first thrust is

to get our armed forces in a high state of readiness. That's a people problem

and we won't talk too much about that today. It's also a material problem -

the equipment that our soldiers, that our sailors, our Marines, and our Air

Force people need must to be kept at a high state of readiness. Our troops

have to have adequate training to be able not only to use the weapons, but to

maintain them when they become non-operational. The second thrust was that,

if we did get into tactical operations, we had to have a sustainable force.

We had to have the capability of keeping them operating by replenishing spare

parts and equipment. And then, of course, the third thrust was that we wanted

to be able to carry our armed forces to the point of conflict. We needed

deployable forces. We were going to move our forces as far as half way
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around the world -- up to 12,000 miles. So needed to get readiness, we

needed to get sustainability, and we needed to got deployability. That's

what logistics is all about when it comes to conventional forces.

To do that, the Administration vent in with a budget request that asked the

American people to spend ten percent more in real terms than they had been

spending before. And during the first budget year, it was accepted. Congress

accepted it. I think the American people accepted that too. Most of all

those Congressman got re-elected. That growth has continued -- not at the

rate of ten percent -- but somewhere between five and eight percent in the

succeeding years.

Specifically, what did it mean? In strategic modernization, the real growth

increases in TY '81, '82, and '83 were 28 percent increase in '81; 29 percent

in '82; and 45 percent in '83. You've got to agree that that's a pretty

healthy increase in terms of total spending. If you look at the compound

effect of those numbers, you can see that the money spent by the end of the

third fiscal year hod more than doubled. In the area of maintaining the

trong, ready, and sustainable conventional forces -- and the goal here was

that if we're going to war, you got to be ready today to fight that war.

There is no lead time as General Kiley's videotape will say, "We've got to be

ready nov." Thus, force modernization has have real increases of 12 percent

in '81, 19 percent in '82, and 20 percent in '83 -- again, another healthy

increase when compounded for the three year period. In the area of readiness,

the increase FT '81 were 8.8 percent, '82 there were 7.8 percent, and in '83

- - 2.7 percent -- again, real increases. As you can see they were not quite so
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large as the strategic numbers or the force modernization numbers. In the

area of sustainability -- although it varied somewhat from year to year -- the

average was about a ten percent increase over that three year period.

Now, what's the bottom line of that Administration program? The bottom line

is that it was an excellent start in making up for the decline that we had

during the period of the '70's. We could predict the ability to maintain

sufficient strength to be able to successfully deter any kind of a conflict.

It also points out to you and to me that the future logistics support

challenges are going to be greater. There's a bow wave coming in their

forecasts for the out-year support. With all of the equipment that we're

adding and all of the equipment that we're continuing to retain -- add those

two together and you have a compound logistics support problem. I think we

ought to look at that as an opportunity. It means that we've got more

equipment to support, and we've got a lot more high technology to contend with

in the inventory that we're adding. As I recall before I left the Pentagon, I

believe the value of the inventory equipment in our armed services exceeded

$200 billion. And that's the procured cost not the replacement cost. We were

forecasting, I think, that we were continuing to add about $10 billion a year

worth of new equipment to that $200 billion. And we were also forecasting we

weren't throwing too much of the $200 billion worth of equipment away. That

really presents a challenge. If you look at the total percentage that's

called "logistics" in the DOD budget, you'll find that today it's running

about one third of the total DOD budget. In terms of today's dollars, we're

talking about $80 billion a year. If we look into the FY '85, '86 time frame.
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I think you will see something that's never occurred in this country -- we're

going to have a logistics budget of over $100 billion! That's a lot of money.

but we're going to need it.

More importantly, we're going to have to solve some of our logistics support

challenges to keep that number from getting to a point of unaffordability. We

know it's going to take more dollars to support the forces, but it's going to

take many innovative logistics techniques and procedures to keep that number

down and do an effective job at the same time. And that'r why we're here

today. So. this meeting is very timely. And with the audience that we have

and the panelists we have. I think we'll have the time to explore all of these

various problems that we have in this $100 billion problem. We're going to

try to make our support more affordable. At the same time that we're going to

try to do this, we've got to cope with a future diminishing personnel

probability.

Our long-range forecasts are showing that the number of enlistable age people

available through the 1990's is going to continue to drop. Which means that

the military and the industrial base will be competing more strenuously for

the younger people. Younger people are going to cost more money. And that

means that we're going to have to absorb more personnel costs. We're going to

have to do a better job training them. They're going to come to us with

better educational levels -- we've already learned that. But we will still

have the high technology weapons training problems to cope with. We're

looking to the future. We're really serious about looking as far out as the

year 2000 so that we can develop today the policies and the budget forecasts

that we need to keep us out of trouble and to improve our readiness and

sustainability.
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At the beginning of the Reagan Administration, when Secretary Weinberger and

Deputy Secretary Carlucci came on board. there was a task force put together

to take a look at the acquisition structure in the Department of Defense.

This task force led ultimately to what we call the "32 Carlucci Initiatives."

They were focused primarily on solving the problems that we had in our

acquisition structure, methods, and contracting. They even included readiness

in support ideas. I had the privilege of being part of an industrial team

that worked in cooperation with the Carlucci initiative team during the Spring

of '81, and I recall the difficulty of trying to motivate that industrial team

to talk about a logistics initiative. The final industrial team submission

had one -- out of ten -- having something to do with logistics. Nine had to

do with RDT&E and Procurement. However, the in-house team had a little bit

greater success under the leadership of Russ Shorey. Six of the 32 DOD

initiatives had to do with Readiness and Support issues.

Two months later I accepted the appointment as the Deputy Assistant Secretary

for Logistics. I took the effort that hod been done in the Carlucci task

force and augmented that with several industry initiatives and came up with

what is now a series of nine DoD logistics initiatives. I'd like to review

these briefly with you today because I think they set the stage for many of

the discussions that will follow in this meeting.

The first initiative was the development of a Logistics Long-Range or

Strategic Plan. We. who had come from industry into the Department of

Defense, were used to doing long-range and strategic planning. That's the way

we kept our companies alive and viable. Our plans looked out 10 to 15 years
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-and we tried to analyze our competition and come up with a successful

strategy to win in a competitive environment. It was easy for us to recognize

that DOD could do this too. Lo and behold, I found that Long-Range Planning

was not new to the Department of Defense. One of my predecessors had created

logistics long-range plans some ten years previous. The only problem with it

was that it was a thick unreadable document, which ended up in a file cabinet

and was never again seen after its original release. And we in industry had

learned that plans have to be dynamic -- you have to use them everyday, you

have to update them as the situation changes.

When we started out the plan, we said, a. we're going to have a readable

document; b. it's going to look out 20 years in the future; and c. it's going

to be dynamic. We're not going to shelve it when we finish it. It's going to

set the stage for everything that we need to do in the budget structure or in

organizational structure of the future. After some two years in office, my

organization finally published a strategic plan. One of the presents that

they gave me at my farewell party was one of the first copies that came off

the printing press. The Long-Range Logistics plan for DoD is now available

from the Office of the Secretary of Defense. The Logistics & Material

Management Organization has prime responsibility for it under a gentlemen

named Brad Berghman. He is now staffed to keep that plan alive and well. At

the same time as OSD was doing this, we were talking to the services about

doing the same thing. The Air Force had already started. Their plan was one

or two years in being ready. The Army and the Navy also agreed to get active

in this area. In any event, the DOD guidance in the plan is that the services

should each have a logistics long-range plan in support of the OSD plan. One

of the main reasons why we made this plan short and readable wan that we



wanted to commzunicate to as broad an area of the National Security base of

this country that we could. We want everybody to be involved in the plan. so

we left out all the classified data. and we left out a lot of the numbers.

Our contention is that if you get sufficiently interested in some aspect of

that plan, you go to OSD. and they'll show you the numbers of the data. All

the other initiatives will all focus in one way or another on initiative

number one, the Logistics Long-Range Plan.

The second initiative, and the one closest to the front-end planning aspects

of the logistics problem, is Logistics Research and Development. This

initiative, when first presented to Dr. Delauer. was accepted innediately

without reservation. In any event, in '81, we had full approval to have a

Logistics R&D program. And again, at least one of the services had already

been active in trying to do that. The Air Force had started a program and

they will be discussing the progress they've made in the last three years.

The purpose of the Logistics Research and Development program is to give the

technical direction required to make the long-range plan work. In other

words, we logisticians need to become technically competent in all logistics

areas.

Technology has been accelerating in weapons development. You've all seen the

acceleration in the technology of the electronic chip area. It is literally

driving every weapons procurement program today. It's obvious that every

Integrated Logistics Support plan in the future must cope with that

accelerated technology. You've got to get in early to solve the technological
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problems. You can't wait until the weapon is developed and is going to be

deployed. You just won't have the time. You'll have a logistics short-tall

that will make the weapon non-operable.

The third initiative is called Readiness and Support. What we did was to

combine the six original Carlucci Readiness and Support initiatives into one.

Since Paul Thayer only likes to deal with five or six key things at a time, we

boiled all six down to one, so that it could be included as one of his six

acquisition initiatives. It does include the essential elements of the six

original 32 Carlucci initiatives. The focus of the Readiness and Support

initiatives was first to set realistic readiness objectives for weapon systems

at the very front-end of the design process before pencil is put to paper.

That might sound tough to do -- and we didn't say it was going to be easy --

but under the leadership of Russ Shorey and his Weapons support people, we

have come up with methods to do that. The services are now doing that on all

their new starts and in many cases they are backing-in on programs that have

already gone beyond the new start phase. Then we're going to measure those

while we develop the system so that, when we make that ultimate production

decision, we will have some degree of confidence that when that equipment is

deployed it will achieve the readiness that is required. That initiative is

off and running. Although it's very tough to do, I think we've been making

good progress. We've been holding symposia on the technology required to set

an objective and the technology required to assess where we stand as we go

through the design process. I think, as you see the new weapon. deploy,

they're going to be in much better shape from the standpoint of usability,

deployability and maintainability.



The fourth initiative is the subject of one of your panels -- Post-Production

Support. It had been industry's position going back to the middle '70's that

something was wrong with our management process. We were doing a pretty

effective job of getting a weapon through the development process and into the

deployment, but when the ultimate time came when the manufacturer had to close

his production line because a new production start was coming down the pike,

the management of that weapon system as a system disappeared and it went into

the functional management areas of the services. Now, it wasn't a criticism

of those people that we got into trouble; as a functional manager they were

doing a good job of managing the spares or managing any other logistics

element. But the total weapons program focus got lost, and that led us into a

position where we were making reactive spares procurements -- and we were

having diminishing manufacturing sources. We were getting spares requirements

for which we had no one to build the spare parts. No one had thought about

how to maintain open production capability to do spares. Our first-line

weapon systems were involved. Our very first-line tactical fighter three or

four years ago was the F-4, and it was out of production. The Air Force, the

Navy, the Marine Corp, and 13 of our allied countries had F-4's. At that

time, there were almost 5,000 of them in existence, and we couldn't even find

somebody to build the spare parts for some of the more critical parts of the

radar system. Well, I'm happy to say that Post-Production Support got

recognized as a formal DOD program -- all the services are doing it. It's

recognized in the current OSD policy on acquisition. The OSD staff, again in

the Weapon Support area, has set up a special group to help determine the

methodology of doing this, audit the performance of the services and get

effective control on these many first-line weapons that are currently out of

production. I think you'll talk a lot about that during this symposium.
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Number five is Supply Management Improvement. That might bring some smiles to

your faces because of these $800 wrenches and the $1.000 screw drivers DoD has

recently bought. This is not the focus of the Supply Management initiative.

The Supply Management initiative is like the other initiatives. It's an open,

creative, innovative look at what the management problems are. What are the

real management problems and how can we correct our management deficiencies.

We know, for example, that the large percentage of the dollars that go into

the supply part of our budget go in there for those high value repairables and

consumables that are used in our tactical weapons. It's not the bits and

pieces. The bits and pieces are important. but that's not where we're

spending most of the money. We're spending 80 to 90 percent of the money in

those high value items that, for reasons of affordability, we're stuck with

basically a sole source situation. We have to get them from the company that

we paid to design it and to produce it. What we haven't been doing is doing

an effective job of using good procurement practices. We haven't been using

economical ordering quantities. We have yet to really use the multi-year

procurement thrust in that area. And we're doing a bad job of managing the

acquisition and the inventory control of those items. The real focus is what

do we have to do in terms of policy and procedure to get the cost of those

spares down and yet maintain or improve the quality of those very expensive

spare parts so that we can not only reduce the size of the supply budget, but

we can improve the readiness of our equipment.

Number six is an initiative called International Logistics. The focus of

International Logistics is to really take some of the initiatives that we're

using in-house for our own equipment and make sure that our allied

governments, who are buying this equipment from us, are getting their fair
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share of the improvements that we're making. It used to be said in many of

the service spares procurement procedures that allied governments sort of got

on a waiting list. They didn't have the priority that they might need in case

of any kind of a conflict. One of the first things we're looking at in the

area of International Logistics is to make sure that when there is a strategic

or tactical scenario where one or more allied governments would come to play.

we would have an adequate priority system to see that everybody &(, their fair

share of the assets. Again, if I go back to the F-4 situation and talk about

the 2,000 that we still have in our inventory and the other 1,000 that are in

their inventory, we find that many of the scenarios that we're looking at

today would be using both inventories. Therefore, we need a priority system

to keep those F-4's in a state of readiness.

We also know that the way of doing business with our allies in foreign

military sales has changed drastically. It used to be that after we procured

something for ourselves, it was made available to the allied governments. But

with the allied governments that have a high degree of technical competency

today -- and that includes most all of the European countries, Australia,

Canada. Japan, etc. -- what we find is that they're getting involved in

co-production. They're helping us produce for many reasons. Some of them

are, economic -- to make the sale cost effective to themselves. Some of them

are even getting involved in co-development of the system. Their designers

are sitting down with our designers to design the system. That doesn't make

our job as logisticians easier, because that now forces us as logisticians

into a world-wide logistics support environment for procuring and managing

logistics support. The International Logistics thrust is to get a hang on

those basic problems and make sure that we give adequate priority, because the



$100 billion number that I talked about is only for the support of the U.S.

Forces. It does not include the other billions of dollars that we receive

from allied governments to augment their support.

Initiative number seven we call Industrial Base Management. And again,

there's a high degree of synergism between all of these initiatives; they're

very interactive. The focus of the Industrial Base initiative was to do

something about these production lead times in an emergency. We know we don't

have the lead time available to us to adequately prepare for some of the war

scenarios. but we've got to do something about it. What we're doing as

logisticians, in conjunction with the procurement people in OSD. is working

with Sol Love and his Industrial Mobilization Task Force to develop

mobilization and surge exercises where we can actually exercise the industrial

base. ADPA is very proactive in helping us carry out one of the first of a

series of exercises where we will be developing tactical and strategic

scenarios and then trying to test the industrial base on paper for the

capability of not only producing the required number of end items in the

required lead time, but producing the logistics support that has to go with

them. Obviously we're going to come up with answers that say you can't do

it. We know that. But what we want to know is why can't we do it. And is

there something that we can do to eliminate the problem resulting from not

being able to do it? We're getting some very good input from the industrial

base. I had one person full time on this, and I would say that as DoD got

deeper into it, we will probably staff it a little more.
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Initiative number eight had to do with Logistics Productivity. This is the

one initiative that hasn't gotten quite to the point I wanted it to, but let

me tell you what the thrust is. The thrust is that no matter what we do in

the area of logistics -- whether it's developing support for new weapons or

handling operational support problems out on the field -- we can measure the

effectivity of the job that we're doing. We can either do it in numerical or

financial terms. How much money are we saving -- or how much improved

readiness are we getting? And either one of those measures is valid as far as

I'm concerned. The point is, we haven't been doing much measuring -- real

Ineasuring -- of how well we're doing with the money we're spending. So the

focus of the productivity effort is to start to measure all logistics

activities and then look for areas where by spending logistics R&D or

investment money we can do a better job.

And the ninth of the nine was Logistics Management Development. Our purpose

here today is an example of the need. Technology is rapidly accelerating; the

world is changing; the mix of weapons systems is changing. The problems are

all becoming more complex, and what we haven't been paying adequate attention

to is keeping our logisticians trained and educated to cope with this

problem. We've got a multi-pronged approach going -- starting with the

Defense Management College -- and working down to the service schools to

upgrade logistics management education. We want our Deputy Program Managers

for Logistics to talk to their program manager and develop an acquisition

logistics strategy for weapons that's really going to save us money and get us

higher states of readiness. The Management College has already put on their

first of a series of management training programs. I attended the whole



course; the quality is excellent. The suggestions we got from our senior

services logisticians who attended was sufficient to tell us to go back there

and revamp and improve that program, and it's going very well. I think the

services will pick up on this and start to improve the quality of the

logistics management training their doing.

Let me now just finish up with a few comments on Logistics R&D. We have two

problems to worry about when we put together a logistics R&D budget. The

first and the most obvious to us weapons systems people is that we've got to

get logistics earlier into the front end of weapons development -- both on

specific weapons and generic weapons logistics problems. We've got to do a

better job in reliability, maintainability, and supportability assessment

during design. We've got to do a better job of eliminating technology gap in

the developing of ILS elements -- particularly things like support and test

equipment and manuals.

If you read the Wall Street Journal this morning there was a little bi-line in

there that one of the home computer people was in serious trouble because of

returns of his product. What was wrong? Was the product defective? No, the

manuals were defective. That was part of the Three Mile Island problem -- not

that the product went bad but the training; the tech manuals that went AOith it

were bad. And we've got to learn how to improve quality of Logistic Support

-do a better job and a more cost effective job. And we've got to look for

maintenance improvements on our existing weapons. We're not satisfied with
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saying that even though we're going to keep the F-4 in inventory, through the

year 2000, that we're going to keep that configuration in inventory. If

there's a way that we can improve that weapon to reduce its lifetime support

cost, we're going to do it. And we're going to spend logistics R&D money to

see that it happens.

The other area is this area of Logistics Operations. In addition to planning

for generic weapons and specific weapon systems, there's a vast logistics

infra-structure out there a vast DOD supply system, a vast DOD maintenance

system, and a vast DOD transportation and distribution system. Don't forget

that when I talked about challenges in the beginning, I said deployability is

a tremendous logistics challenge. And even though it doesn't relate directly

to weapons system development it certainly is going to help us get a lot of

those weapons there. We've got to worry about our transportation system.

We've got to worry about training of our people -- particularly operations and

maintenance training.

Now, with those two thrusts, the logistics system modernization and weapon

systems development I think we're off and running on a good R&D program. Let

me tell you how it looks in the Pentagon today. In '81 we got Delauer to

agree -- in writing by putting it in his R&D State Of The Union Address to

Congress -- that logistics R&D will be a formal part of the total DOD R&D

structure. Now, we weren't asking for a different program, and we didn't want

it necessarily totally set aside as a separate managed item. We wanted it

recognized that some portion of the RDTLE budget would be spent on improving

reliability, maintainability, and supportability not only within DOD but out

in the industrial base. We put together a logistics R&D policy



council, which in my farmer job as Deputy Assistant Secretary, I co-chaired

with Dr. Edith Martin, who was the R&D Deputy Undersecretary. We set up

service logistics R&D focal points. Each of the services has identified those

people, and some of those people are here with us today. We started to put

budget inputs in and have them identified.

We've had problems with this. Any time you try to do something new and

different, somebody gets suspicious. The services get suspicious; the R&D

comm~unity gets suspicious; Congress gets Suspicious. And we've been trying to

work the problem by telling those people what we're trying to do. Once we

tell them what we're trying to do, we usually don't get any seriouse

objection. When a new idea comes up, it takes a while for it to be ingested

by the infra-structure.

The next thing that we did was look at all of the RDT&E money. At that time,

we were looking at about $3 billion worth inside DoD. There's another

S3 billion worth of Independent Research and Development spent in industry;

and what's going on out there? We found that their proportion of money spent

on Logistics R&D was a lot lower than we thought if should be considering the

amount of sales that the industrial base was getting for logistics support.

So we got Dr. Delauer to write a letter to tell the IR&D Policy Council and

industry that we think that this is an area of special emphasis for the next

few years. Industry ought to look at their IR&D programs and increase the

amount of money that they're spending for Logistics R&D. The current IR&D
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monitoring teams are stressing this today. I'm happy to say that many of the

companies picked up on this very quickly. There were a few people out there

that were doing a great job. I say a few; there weren't many. But I see now

that there are probably ten times as many companies with very veil defined

logistics R&D programs as there were three years ago.

If you look at the money that we're spending in logistics today -- that $100

billion number -- and you take out the in-house work, the rest of it is spent

out in the industrial base on this country. We need a viable industrial base

to take care of both the peace time and the potential war time requirements.

We've got to make sure that the industrial base is an integral part of this

planning. On weapons support, I think we have come a long way. We've got

industry associations that are helping us out. We've got a good dialogue

going meetings like this. There are other industrial bases that we're not so

good on -- the other supplies and services that we need. So, we're working

very hard to get these other industrial bases involved in our problems -

transportation, , for example. Most of our transportation is done by the

conmmercial sector, not in-house. We need them badly in many of our surge and

mobilization requirements.

In summary then, I think that, if I were looking at investing dollars to get

return on the DOD budget today, logistics R&D is probably the highest payout

area. Whatever you can do to improve the reliability, maintainability, and

supportability of the weapons and anything that you can do to improve the

logistics infra-structure is a logical subject. I think the best way to keep

our conventional forces in a high state of total readiness is to work on
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weapons readiness. We've got higher ci:h- pe......,,, . nto the service.

We have higher retention rates now partial lv he o , 1 .he economy, but

partially because the all volunteer frop -on, elt. is wnrving The percentage

of high school graduates has increase qui',- a bit. We've got to train those

people to do the job. But we've got to iv- them good equipment, and we've

got to be able to keep the equipmpn" i:i a ,-, ! ' .' readiness.

All that you have to do as individuals is listen to what everybody has to say

today and set yourself a personal goai ot !aki:., at least one good idea home

to your base or your company to ge' r'ne' :::g :vg in innovative logistics.

If we can all take that. I think we'l: ;e! hig start on improving this ILS

problem.

With that, I'll end my talk and say have a go, I meeting.
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INSTALLATIONS & LOGISTICS
HQ USMC

II. ILS POLICY

My objective today is to discuss the various aspects of ILS
policies and implementation within the Marine Corps. While I
look at all of us as being family members striving for the same
goals, we have natural differences in our own perspectives. In
the process, I hope to give you an appreciation for our acquisi-
tion organization, which I believe differs significantly from our
larger sister Services.

The Marine Corps, as do all the Services, places great reliance
on industry in obtaining the desired weapon system, with its logis-
tics support. The Marine Corps uniquely relies heavily on the other
Services for acquisition and ILS support. Notwithstanding this re-
liance, we are very active in developing ways and means to ensure
that the ILS activities produce the best results for the dollars
appropriated to the Marine Corps in terms of systems availability
and life cycle costs. The environment in which the Marine Corps
operates forces us to know how the other Services apply their
policies. we all follow the DOD ILS policies, but as is often the
case, implementation provides the greater challenge in interpreting
and applying those policies. At this point, I'd like to present to
you the methods by which the Marine Corps acquires its systems.

- In the first category are the acquisitions which the Marine
Corps performs totally in-house; that includes the development,
ILS contracting, etc. These programs are usually the smaller and
simpler items, and comprise about 10 to 15% of all the Marine
Corps acquisitions.

- The second are those larger and more complex programs for
which the Chief of Naval Material provides support to the Com-
mandant by assigning principal development activity responsibility
to one the Navy System Commands. Examples - NAVELEX TPS-59,
NAVSEA LvTP7. In this relationship, the SYSCOM undertakes the
management and technical responsibility for development as well as
contracting, while the Marine Corps is responsible for ILS planning
and management.

-The third method is joint programs. Although DOD 5000.1
requires that joint programs operate under the policies and pro-
cedures of the lead component, the difficulties in integrating
each Service's differing requirements are familiar to most of
us. The differing requirements are generated from essentially
different operational mission scenarios. This can create the
need for performance and logist.Lcs requirements which vary
substantially from the needs of the other participating Service.



1MATRIX ORGANIZATION

Next, let me stipulate we have no program management offices,
per se. For every program, we form an Acquisition Coordinating
Group -- in essence a matrix format. Each ACG is made up of an

Acquisition Program Sponsor ...
A Development Coordinator..
A Development Project Officer ... and
An Acquisition Project Officer ...

In addition, the ACG is augmented as necessary with special
skills, for example - cost analysis, training and manpower.

To scope the magnitude of what we handle, we have approxi-
mately 60 Acquisition Project Officers (which the other Services
call Integrated Logistics Support Managers) supported by some 75
logistics element managers in the various disciplines of ILS. We
can credit about 500 programs (in all procurement modes) for
keeping these professionals busy.

In our everyday work with these programs, we find refinements
are needed in the translation of the operational requirements to
the ILS Statement of Work and its interpretation. The contractual
work requirements must be clearly laid out to ensure understanding
by all concerned. Specificity and clarity are significant contribu-
tors to the overall success of ILS and bringing the program on line
with adequate support.

Our current policy is to require performance of the logistics
support analysis on each program at the earliest phase we can.
But we have experienced situations both internally and with
industry where more work, training and commitment are needed to
implement LSA as envisioned by DOD. I'll return to the point.

In a real sense, our interaction with sister Services in the
acquisition of our weapons and equipments is an advantage. We've
become familiar with the many facets of ILS within and out of the
Marine Corps and appropriately tailored ILS policy in our own
document, MCO 4105..

In anticipation of DOD 5000.39, our document is being revised
with particular emphasis on

- Early identification of ILS planning and requirements
in the front-end.

- The application of LSA, again, early in the acquisition.

- Making ILS test and evaluations a part of the operational
test and evaluation and feedback system.

- Early involvement of our weapon/equipment support
managers to assure orderly and effective post production support.
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- And an initiative leading to a disciplined approach to
identifying an ILS funding profile.

My objective today was to provide information on what we the
Marine Corps are doing in ILS and LSA. I mentioned earlier that
implementation was the greater challenge. That challenge is half
ours and half yours. I would be remiss in closing without some
remarks on what private industry can do. I mentioned earlier we,
government and industry, need more work, training and commitment.

First, we need your commitment in logistics from the
same day the design is started.

Secondly, more work - because of the sophistication of
the new weapon systems, steps must be taken to
seek ways to reduce logistics costs. We look
forward to recent initiatives in logistics R&D
in helping in this area.

Thirdly, we need to maximize the interface between the
engineers and logistics managers.

Fourthly, as is the case with professionals in any field,
as logisticians, we need to train harder..

and finally, to achieve U.S and truly implement it, we must
emphasize ILS from the highest levels. This emphasis must come
from the top, the Chief Executive Officers and Division Managers,
and ILS must be stressed to all management levels right down to
the person doing the job. In the past, top management both in
government and in industry, has not always given sufficient
priority to ILS and its influence on design. We have talked a
good story about supporting logistics, but in the main, only if it
didn't get in the way of cost and schedule. Much of the support
of our new systems is good and the laurels are justified, but the
need and the challenge are still there, and will remain there.
Many of us in this room can be instrumental in truly achieving
system readiness goals at affordable costs by our dedication to
sound ILS practices. The policies are in place -we now need to
execute.

It's good to be with you. Thank you.

3



INTEGRATED LOGISTICS SUPPORT IN ARMY MODERNIZATION

LTG RICHARD H. THOMPSON

DEPUTY CHIEF OF STAFF FOR LOGISTICS
DEPARTMENT OF THE ARMY

THANK YOU GEN MCKEEN. GREAT PLEASURE TO BE HERE THIS AFTERNOON AND
PARTICIPATE IN THE SECOND ANNUAL ADPA INTEGRATED LOGISTICS SUPPORT
SYMPOSIUM.

PROVIDES AN OPPORTUNITY TO INCREASE DIALOGUE BETWEEN INDUSTRY
AND THE SERVICES ON IMPORTANCE OF ILS IN SYSTEM ACQUISITION

DON'T WANT TO PREEMPT OTHER SPEAKERS BUT...

I WANT TO LAY A FOUNDATION FOR THEIR REMARKS BY SPEAKING
TO ARMY MODERNIZATION.
AND THE IMPORTANCE OF INTEGRATED LOGISTICS SUPPORT TO
THAT PROCESS.

ARMY'S RATE AND SCOPE OF MODERNIZATION IS GREATEST SINCE WORLD WAR II...

REPRESENTS CHALLENGES NOT ONLY TO LOGISTICIANS.. .BUT FOR
TOTAL ARMY AS WELL
MUST RECOGNIZE WE MUST CONCURRENTLY PLAN, PROGRAM AND EXECUTE
ILS IS PIVOTAL TO THIS EFFORT

IN THE NEXT 10-15 MINUTES, I WANT TO SPEAK ABOUT
WHATS HAPPENING
WHAT WE'VE LEARNED
WHAT HAVE WE DONE
WHAT ARE WE DOING
WHAT ELSE NEEDS TO BE DONE

FIRST, WHAT'S HAPPENING

WE KEEP TALKING ABOUT 380-400 MODERNIZATION ITEMS...

I'M TALKING ABOUT OVER 176,000 NEW PIECES OF EQUIPMENT TO BE
FIELDED DURING [HE NEXI IWO FISCAL YEARS... FROM 4 OF 5 DARCOM
COMMODITY COMMANDS.

RANGE FROM MAJOR SYSTEMS SUCH AS THE M-1 AND THE SGT YORK
DIVISION AIR VEfNbt SYSILMS 10 SMALLER SYSTEMS SUCH AS
LIGHTWEIGHT TACTICAL RADIOS
IMPACT ON A SINGLE DIVISION IS MAJOR...

2,300 ITEMS DELIVERED DURING A TYPICAL QIR 10 AN ARMORED

DIVISION.



IN FISCAL YEAR 84 AND...
800 ITEMS WITHDRAWN

MODERNIZING NOT ONLY IN TERMS OF WEAPON SYSTEMS, BUT AS IMPORTANT TO ILS
IS THAT WE ARE CONCURRENILY CHANbIN OUR MAINILNANLE CONCEPTS TO SUPPORT
THE MODERN BATTLEFIELD

EXAMPLE:

THREE LEVEL MAINTENANCE CONCEPT
TYPES AND LOCAl ION 0F IESI MEASUREMENT AND DIAGNOSTIC
EQUIPMENT ON THE BATTLEFIELD
MAINTENANCE OF HIbH IECH WEAPONS WITH SOPHISI ICAIED FIRE
CONTROL SYSTEMS

ANOTHER CONSIDERATION IS THAT A LARGE NUMBER OF NEW SYSTEMS WILL BE
ACQUISTED AS COMMERCIAL UFF-IHL-SHLLF OR AS NON-DEVELOPMENTAL ITEMS

THE RESULT WE, ALL OF US - LOGISITICIANS, DEVELOPERS AND
SUPPLIERS WILL HAVE LESS lIME 10 PLAN, ACUUIRE, EVALUAIE AND
DEPLOY LOGISTICAL SUPPORT SYSIEMS

WE WILL BE FIELDING SYSTEMS USING AN EVEN NOTE RAPID AND COMPRESSED
ACQUISITION STRATEbY...

EXAMPLE: QUICK REACTION PROGRAMS AT THE 9TH INFANTRY DIVISION
COMMERCIAL EQUIPMENT (SUCH AS MOTORCYCLES) PURCHASED AND
FIELDED IN ONLY b MONTHS

DEMANDS UPON THE ARMY AND INDUSTRY FOR VIABLE AND RELIABLE ILS SYSIEMS ARE
UNPRECEDENTED.
MUST REMEMBER THAT ILS DOESN'T STOP AT FIELDING NEW SYSTEMS, CONIINUES
BEYOND INITIAL FIELDING AND INCLUDES SYSILMS IHAI NEW ONES WILL DISPLACE

REMEMBER THE 176,000 PLUS ITEMS I SPOKE ABOUT EARLIER?
THOSE NEW FIELDIN6S WILL CAUSE RIPPLE LFFLCIS IN IRANSFERRIN6
DISPLACED SYSTEMS WITHIN AND BETWEEN MAJOR COMMANDS AND VARIOUS
COMPONENTS.

DISPLACED SYSTEMS REQUIRE ILS SUPPORT AS WELL - A DIFFERENT SET OF
PROBLEMS MUST LOOK UPON DISPLACED bYSIEMS AS IF IHEY WERE NEW SYSIEMS
FOR THE GAINING COMMANDS

NEXT WE'VE LEARNED A LOT FROM THESE EXPERIENCES

WE'VE GOT TO START ILS PLANNING EARLY IN EVERY DEVELOPMENT PROGRAM AND
THE LOGISTICIAN MUST CONTINUE TO BE INVOLVED AS THE SYSTEM MOVES THROUGH
THE PROCESS

EARLY PLANNING MUST INCLUDE ALL PARTICIPANTS: LOGISTICIANS,
ENGINEERS, FUNCIIONAL SPELIALISIS, IRAINERS AND USERS
YOU KNOW THE CONSEQUENCES OF LATE PLANNIN.. .ALL HAVE HEARD
HORROR STORIES:

LONG LEAD TIME ITEMS NOT AVAILABLE IN IHE QUANIIIIES
WE WOULD HAVE LIKED 10 HAVE HAD:
SPARES WITH PART NUMBERS RAIHL IHAI NATIONAL SIOCK
NUMEBRS WHICH MADE PARIS RLUISIIIONIN'ti CUMBERSOMEI FOR
THE SOLDIER AND THE INVENTORY CONIROL POINTS
WE HAVE LEARNED AN OLD LESSON. WE DO MORE HARM, IHAN
GOOD WHEN WE FIELD SYSTEMS WITHOUT A COMPLEIE bUFPORI
PACKAGE



BOTTOM LINE: WE WILL NOT FIELD SYSTEMS WITH INCOMPLETE
SUPPORT PACKABES. IHL FILLVINb O- SYSIEMS UNDER WAIVER WILL
BE SHARPLY REDUCED.
THIS LEADS ME TO CONTRACTOR LOGISTICS SUPPORT AND GO-TO-WAR
CAPABILITY

CONTRACTOR LOGISTICS SUPPORT IS OFTEN THE WAY TO GO, ESPECIALLY FOR
ACCELERATED PROGRAMS... BUI WE MUSI PLAN AND PROGRAM WHERE IT MAKES
GOOD SENSE FOR THE EARLY TRANSISTION OF SUPPORT STANDARD ARMY SYSTEMS

PROTRACTED CONTRACTOR LOGISTICS SUPPORT MEANS WE MUSI
CAREFULLY EVALUAIL AND KLC06NIZLE HE NEED AND IHE
NECESSITY TO PLAN TO SUSTAIN A WEAPON SYSIEM IN WARIIML.
THE KEY POINI IS LUNIRALI LO(ISIILAL SUPPORI MUSI BE
PLANNED AFTER AN ECONOMIC AND OPERAIIONAL RISK ASSbSSMENI
FOCUSING ON WARIIME DEPLOYMENI REQUIRLMENIb.

ANOTHER LESSON LEARNED IS THAT WE NEED TO LOOK BEYOND IHE PRIME WLAPON
SYSTEM TO SUPPORT SYSTEMS AND ASbULIAIED END IIlM.

FOR EXAMPLE, A WEAPON SYSTEM IS OFTEN THE SUM OF MANY PARTS - NOR DOES
IT STAND

WE MUST CONSIDER
SPECIAL TOOLS
MANUALS
ORGANIZATIONAL SUPPORT EQUIPMENT
TRAINING DEVICES
INDIVIDUAL TRAINING
ASSOCIATED SUPPORT ITEMS OF EQUIPMENT
TEST MEASUREMENT AND DIAGNOSTIC EQUIPMENT
BASIS OF ISSUE PLANS
REPAIR PARTS
AND SPARES

BEYOND THIS, MUST IMPACT ON NON-DIVISIONAL SUPPLY, MAINTENANCE AND
OTHER SUPPORT UNITS

MUST ORCHESTRATE DEVELOPMENT, TESTING AND DEPLOYMENT OF THE TOTAL
LOGISTICAL SUPPORT PACKAGE IN SYNCRONIZATION WITH END ITEM DEVELOPMENT
SCHEDULE

WHAT HAVE WE DONE ABOUT THESE LESSONS LEARNED?

THE ILS MANAGEMENT PROCESS HAS BEEN INTENSIVELY REVIEWED FROM THE
DEPARTMENT OF THE ARMY LEVEL DOWN

POST FIELDING REVIEWS CONFIRMED:
ILS, WHEN BASED ON A SOLID STRUCTURE WITH STRONG MANAGEMENT
PRINCIPALS APPLIED AND PRACTICED, CAN SAIISFY [HE
LOGISTICS CHALLENGES WE FACE IN ARMY MODERNILAIION

RECENTLY, I PREPARED AN ILS STATE OF THE UNION MESSAGE...
TO REVIEW THE STATUS OF THE ILS MANAGEMENT PROCESS TODAY,
AND OUTLINE THE COURSE WE MSUT FOLLOW TO EFFECT NECESSARY
IMPROVEMENTS... A COPY OF THIS MESSAGE IS IN YOUR SYMPOSIUM
PACKETS. I INVITE YOUR VIEWS AND COMMENTS

Pol



ORGANIZATIONS FOR ILS MANAGEMENT HAVE BEEN REVISED WHERE NECESSARY FOR
A STRONGER STRUCTURE. FOR EXAMPLE...

ODCSLOG DEPARTMENT OF THE ARMY LOGISTICS STAFF OFFICER
(DALSO) DARCOM blAFF REORbANIZAIION MAIRIX MANAGEMENT FOR
GREATER CONCENTRATION ON ILS MANAGEMENT FOR ACQUISITION
PROGRAMS
STANDARD DARCOM ILS OFFICES AND ILS MANAGER MISSIONS.

AND WHAT IS THE ARMY DOING?

DEPARTMENT OF ARMY POLICIES PROMULGATED THROUGH HANDBOOKS AND bUIDES...
SOME JOINTLY DEVELOPED BY IARCOM AND IRAINING AND DOCIRINE COMMANU
ON...

CONTRACTING WITH THE USE OF LOGISTICAL SUPPORI ANALYSIS
ILS RESPONSIBILIIES AND RULES OF IHE MAILRIAL AND COMBA]
DEVELOPERS

WE'VE STRENGTHENED OUR ILS REVIEWS AND ASSESMENTS...
THE TRAINING AND DOCTRINE COMMAND ILS REVIEWS WITH SYSTEM
MANAGER INVOLVEMENT
DEPARTMENT OF ARMY ILS REVIEWS WITH ARMY SIAFF PARIICIPAlION.
PRIOR TO MAJOR DECISION REVIEWS

BEGUN TO ASSESS ILS IN THE CONTEXT OF PROGRAM AND BUDGEI DOCUMENIAIION..
I CAN TELL YOU IS PREVIOUS SPEAKERS HAVE NOT, IHAt ILS AND
FUNDING WILL RECEIVE CONSIDERABLE AlIENIION FROM IHE ARMY
AND DEFENSE DEPARTMENT SECRETARIAT LEVELS.

NOW, WHAT ELSE MUST BE DONE?

MUST QUICKLY GET A BETTER HANDLE ON TOTAL SYSTEM FIELDING
DARCOM WILL SOON TEST PROCEDURES TO IDENIIFY IHE IOIAL
LOGISTICAL SUPPORI PALKAbE AND FUNDINb 10 FIELD A WEAPON
SYSTEM
THE PROCEDURES FOR ACCOUNTABILItY AND CONIROL, PACKAGING,
STAGING AND FIELDINb WILL BE LOMPLEIED BY MID-DELEMBER

CONCEPT WILL BE TESTED DURING THIS FISCAL YEAR ON MAJOR SYSIEMS 10 BE
FIELDED TO ...5 MAJOR ACTIVE ARMY CUMMANDb, IHLE RESERVES, AND NAIONAL
GUARD

UH-60 BLACKHAWK HELICOPTER TO WESTERN COMMAND IN HAWAII
MULTIPLE LAUNCH ROCKET SYSTEM TO EUROPE

EXPANDING FROM TOTAL SYSTEM FIELDING
FOCUS ON CURRENT YEAR, BUDGET YEAR AND FIRST YEAR OF THE
PROGRAM OBJECTIVE MEMORANDUM
EXPECTED RESULTS:

GREATER CROSS-FUNCTIONAL INTEGRATION OF EFFORT
SHIFT OF FOCUS FROM MATERIEL ORIENTATION TO UNIT ORIENTATION.
IDENTIFICATION OF SPECIFIC AND SYSTEMIC ISSUES.

ANOTHER NEW MANAGEMENT TOOL IS THE EQUIPMENT FIELDING ASSESSMENT
OFFICE (BATTLESTAFF)

1 4
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FOCUS ON TOTAL SYSTEM FIELDING (MAJOR ITEMS, SUPPORT ITEMS,

LOGISTICS RESOURCES)

SUSTAINED AMRY-WIDE COMMITMENT.

DA LEVEL MONITORSHIP AND EXECUTION CONTROL USING ARMY OPERA-
TIONS CENTER CAPABILII1ES AND RESOURCES FROM STAFF AGENCIES.

ALSO, EDUCATING THE DECISION MAKERS AT THE ARMY LEVEL ON THE IMPORTANCE
OF ILS:

ILS - STATE OF THE UNION
"HOW THE ARMY RUNS COURSE"
DEPARTMENT OF ARMY LOGISTICS STAFF OFFICER COURSE ILS IS NOW
INCLUDED IN THE CURRICULM OF ARMY'S INTERMEDIATE AND SENIOR
SERVICE SCHOOLS.

RELATIONSHIP WITH INDUSTRY MUST BE ONE OF TEAMWORK AND COOPERATION..

SO THAT WHEN CONTRACTORS ARE IN TROUBLE THEY WILL LET US KNOW

THEN WE CAN MAKE APPROPRIATE ADJUSTMENTS TO THE OVERALL
ACQUISITION STRATEGY.

THIS, IN THE LONG RUN, WILL PROVE BENEFICIAL TO THE ARMY, TO THE TAXPAYER
AND OUR CONTRACTORS...

GOOD INFORMATION WILL ENABLE US TO DEVELOP ALTERNATIVE STRATE-
GIES TO TURNAROUND PROGRAMS IN TROUBLE THUS MINIMIZE CRIT-
ICISM.

NEED TO INCENTIVIZE CONTRACTORS.. TO LET THEM FEEL THEY TOO ARE MISSION
ORIENTED...

IF COMPONENTS, PROCEDURES OR DESIGNS FOR ONE SYSTEM APPLY

EQUALLY TO ANOTHER SYSTEM...

THEN SOME SAVINGS SHOULD BE PASSED TO THE CONTRACTOR.

CONTRACTORS NEED TO UNDERSTAND THE SOLDIER OF TODAY.

WE ARE RECRUITING SOLDIERS THAT ARE MUCH DIFFERENT FROM THOSE
RECRUITED 3,4, OR 5 YEARS AGO.

NINETY (90%) OF TODAYS RECRUITS ARE HIGH SCHOOL GRADUATES.
THEY'RE SMART AND HAVE UROWN UP IN COMPUTER AbE.

DESIGN SYSTEMS FOR THE AUDIENCE THAT WILL BE USING THE SYSTEMS.

IN SUMMARY, AS WE MODERNIZE, WE MUST BE BOLD AND IMAGINATIVE IN DEVELOPING
METHODS TO SATISFY LOGISIICAL SUPHURI PARAMETERS AND REQUIREMENTS..



OUR NEW ARMY ACQUISITION AND ILS SUPPORT POLICIES ENCOURAGE
THE EXPLOITAI ION UF INUUbIRY'b IELCHNULObY AND IECHNICAL SUP-
PORT BASE...

TO ACHIEVE GREATEST SYSTEM RELIABILITY, MAINTAINABILITY AND
OPERABILITY, Al LUWLbI LIFL CYCLE COSI 10 THE GOVERNMENT.

I ASSURE YOU THAT AS THE DCSLOG OF THE ARMY, I WILL CONTINUE TO PROVIDE
MY SUPPORT FOR SERVICE AND INDUSTRY EFFORTS TOWARDS ACHIEVING THESE
OBJECTIVES.

WE ARE MOVING FORWARD, BUT AREN'T THERE YET.

THANK YOU FOR INVITING ME.
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AMERICAN DEFENSE PREPAREDNESS ASSOCIATION'S SECOND ANNUAL
INTEGRATED LOGISTICS SUPPORT SYMPOSIUM

November 30 to December 2, 1983

Session TV - Logistics Research and Development in Industry

Presentation by: James J. Duhig, Jr.
Manager, ILS Analysis and Requirements Department
Lockheed-Georgia Company

ABSTRACT

An industry response is outlined to the DoD challenge calling for weapon systems
that can sustain high sortie rates over reasonable periods of time without
needing to carry appreciable maintenance or support resources. An integrated
approach to wartime capability analysis is described covering requirements
analysis, emerging doctrines and operational concepts, and an array of active
modeling tools. Key technologies are reviewed and examples of innovative
solutions to support problems are shown in the areas of structures and materials,
functional systems, electronics, automatic test equipment and maintenance
management. To realize the readiness and support payoff requires a multi-
disciplinary technology integration. In conclusion some of the technical issues
which must be addressed by the military - industry team are summrarized.
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LOGISTICS RESEARCH AND DEVELOPMENT IN INDUSTRY

THIS AFTERNOON I WOULD LIKE TO PRESENT A VIEW OF LOGISTICS RESEARCH DEVELOPMENT

IN INDUSTRY BASED ON THE CURRENT ACTIVITIES OF THE LOCKHEED-GEORGIA COMPANY.

WE DESIGN, DEVELOP AND BUILD MILITARY TRANSPORT AIRCRAFT, SUCH AS THE C-130. THE

C-141 AND THE C-5, AT LOCKHEED IN MARIETTA, GEORGIA. WE, THEREFORE, ARE KEENLY

AWARE OF THE IMPORTANCE OF WEAPON SYSTEM READINESS AND SUPPORT, AND WE ARE VIGOR-

OUSLY ENGAGED IN INCORPORATING THESE CAPABILITIES INTO OUR PRODUCTS. TO DO SO

REQUIRES A WIDE RANGING ARRAY OF RESEARCH AND DEVELOPMENT. IN THIS BRIEF PRESENTA-

TION, I WILL DESCRIBE THE DEVELOPMENT OF LOGISTICS REQUIREMENTS AT THE FRONT END

OF THE WEAPON SYSTEM DEVELOPMENT PROCESS. NEXT, SOME EXAMPLES OF HOW TECHNOLOGY

IS BEING APPLIED TO SOLVE LOGISTICS PROBLEMS WILL BE SHOWN. FINALLY, SUGGESTIONS

FOR IMPROVING THE LOGISTICS R&D AND IR&D PROCESS WILL BE OUTLINED.

READINESS DEFINITION

LET'S START WITH A DEFINITION OF READINESS. THIS ONE IS APPROPRIATE: "READINESS

REFERS TO PROJECTED CAPABILITY TO MEET THE INITIAL AND SUSTAINED COMBAT REQUIRE-

MENTS OF ONE OR MORE SPECIFIC WARTIME SCENARIOS." THE EMPHASIS HERE IS ON WARTIME

CAPABILITY.

D 0 D READINESS AND SUPPORTABILITY OBJECTIVES

IN AN ADDRESS EARLIER THIS YEAR, DR. WEBSTER STATED THAT A READINESS AND SUPPORT-

ABILITY OBJECTIVE OF THE DEPARTMENT OF DEFENSE IS TO "DEVELOP CAPABILITY TO

DESIGN WEAPON SYSTEMS THAT CAN SUSTAIN HIGH SORTIE RATES OVER REASONABLE PERIODS

OF TIME, PERHAPS 30 TO 90 DAYS, WITHOUT NEEDING TO CARRY APPRECIABLE MAINTENANCE

OR SUPPORT RESOURCES." I WOULD LIKE TO FOCUS ON THE FIRST PART OF THIS OBJECTIVE,

"DEVELOP CAPABILITY TO DESIGN," FOR THIS STATEMENT VERY PEROEPTIVELY NOTES THAT

THE MILITARY-INDUSTRY TEAM HAS NOT YET MASTERED THIS EXTREMELY COM4PLEX TASK.

BUT WE ARE WORKING ON IT AND MAKING GOOD PROGRESS.



INTEGRATION OF READINESS AND SUPPORTABILITY FACTORS

CONCEPTUALLY, THE PROCESS OF INTEGRATING READINESS AND SUPPORTABILITY FACTORS

INTO THE DESIGN OF A WEAPON SYSTEM IS STRAIGHT FORWARD. YOU TAKE PRODUCT PER-

FORMANCE FEED-BACK AND LESSONS LEARNED FROM EXISTING SYSTEMS AND COMBINE THAT

WITH THE ADVANTAGES OFFERED BY NEW TECHNOLOGY. THEN YOU ORCHESTRATE ALL OF THE

AFFECTED DISCIPLINES, AND ONLY A SMALL SAMPLE ARE SHOWN HERE, TO PRODUCE THE

WEAPON SYSTEM DESIGN. YOU START BY DEVELOPING REQUIREMENTS UP FRONT IN THE PRE-

CONCEPTUAL PHASE.

REQUIREMENTS ANALYSIS APPROACH

THE REQUIREMENTS ANALYSIS PROCESS BEGINS BY REVIEWING DEFENSE OBJECTIVES AND

SERVICE DOCTRINES. COMBAT SCENARIOS AND OPERATIONAL CONCEPTS ARE ESTABLISHED

FOLLOWED BY REQUIREMENTS STUDIES AND ANALYSES. PRELIMINARY SYSTEM REQUIREMENTS

ARE DEVELOPED, FROM WHICH THE PRELIMINARY DESIGN OF ALTERNATIVE SYSTEMS CAN BE

PREPARED. THESE ALTERNATIVE SYSTEM DESIGNS ARE THEN EVALUATED FOR COST AND

EFFECTIVENESS, LEADING TO THE PREFERRED SYSTEM SPECIFICATION.

CONCURRENT READINESS AND SUPPORT REQUIREMENTS

CONCURRENT WITH AND AS AN INTEGRAL PART OF THIS FRONT END ANALYSIS IS THE DEVELOP-

MENT OF READINESS AND SUPPORT REQUIREMENTS. MIL-STD-1388-1A DOES A MASTERFUL

JOB OF DEFINING A LOGICAL SERIES OF TASKS STARTING WITH THE FORMULATION OF A

LOGISTICS SUPPORT ANALYSIS STRATEGY. THE LSA PLAN AND THE USE STUDY RELATE TO

THE ESTABLISHMENT OF SCENARIOS AND OPERATIONAL CONCEPTS. REQUIREMENTS STUDIES

INCLUDE STANDARDIZATION CONSIDERATIONS, THE DEVELOPMENT OF BASELINE COMPARISON

SYSTEMS AND ASSESSMENT OF TECHNOLOGICAL OPPORTUNITIES. PRELIMINARY SYSTEM

REQUIREMENTS CONTAIN SUPPORTABILITY AND SUPPORTABILITY RELATtD DESIGN FACTORS.

THUS, THE PRELIMINARY DESIGNS ARE NOW BASED ON NOT ONLY PERFORMANCE REQUIREMENTS,

BUT ALSO ON ANALYTICALLY BASED READINESS AND SUPPORTABILITY REQUIREMENTS. THE

COST/EFFECTIVENESS EVALUATIONS INVOLVE TRADE-OFFS OF PRELIMINARY DESIGNS AND

ALTERNATIVE SUPPORT SYSTEMS LEADING TO A FUNCTIONAL WEAPON SYSTEM BASELINE THAT

IS DOCUMENTED IN A PREFERRED SYSTEM SPECIFICATION. ALL OF THAT IS A LOT EASIER

SAID THAN DONE. EACH STEP REQUIRES SPECIALIZED ANALYTICAL TOOLS, DATA BASES AND

EXPERTISE, WHICH ARE PRODUCTS OF LOGISTICS RESEARCH AND DEVELOPMENT.



QUANTIFYING IMPACT OF EMERGING DOCTRINES AND CONCEPTS

DEFENSE OBJECTIVES AND SERVICE DOCTRINES ARE CONTINUALLY EVOLVING. SOME OF THE

CURRENT DOCUMENTS Or INTEREST ARE LISTED. QUANTIFYING THE IMPACT OF THESE

DOCTRINES AND FUTURE OPERATIONAL CONCEPTS REQUIRES THE USE OF COMPLEX ANALYTICAL

AND SIMULATION MODELING TECHNIQUES.

TOTAL MOBILITY SYSTEM ANALYSIS PROCESS

AS I STATED AT THE OUTSET, THE LOCKHEED-GEORGIA COMPANY BUILDS AIRLIFTERS. THIS

REQUIRES A CAPABILITY TO ANALYZE THE COMBAT EFFECTIVENESS OF ALTERNATIVE MOBILITY

PROGRAMS. THE TOTAL MOBILITY SYSTEM ANALYSIS PROCESS IS DEPICTED HERE. EACH

OF THE INPUTS TO THE TOTAL MOBILITY SYSTEM MODEL IS THE RESULT OF YEARS OF INDE-

PENDENT RESEARCH AND DEVELOPMENT, MUCH OF IT GENERICALLY REFERRED TO AS LOGISTICS

RESEARCH. A SIGNIFICANT CHALLENGE IN THIS PROCESS IS THE DEVELOPMENT OF INPUTS

THAT ARE REPRESENTATIVE OF OPERATIONS UNDER WARTIME CONDITIONS. WE HAVE EXTENSIVE

PEACETIME DATA BASES, BUT FAILURE RATES, FIX TIMES, SUPPORT CONCEPTS AND SURGE

RATES ARE SUBSTANTIALLY DIFFERENT DURING WAR. OUR WARTIME INPUT DATA AND MODEL

LOGIC MUST BE CORRECT, VISIBLE AND JUSTIFIABLE IF OUR ANSWERS ARE TO BE CREDIBLE.

WARTIME CAPABILITY ASSESSMENT TECHNOLOGY

COMPUTER BASED WARTIME CAPABILITY ASSESSMENT TECHNOLOGY IS ADVANCING RAPIDLY.

LISTED HERE ARE FOUR SPECIFIC TECHNOLOGIES CONTRIBUTING TO THIS CAPABILITY

ADVANCEMENT. FIRST, THE AVAILABILITY OF LARGE COMPUTER SYSTEM NETWORKS ALLOWS

THE DEVELOPMENT AND EFFICIENT USE OF MORE REALISTIC MODE,: FOR WARTIME CAPABILITY

ASSESSMENT. THESE MODELS CAN BE INTERFACED SO THAT ONE DRIVES ANOTHER.

NEXT, THE AVAILABILITY OF DATA BASE MANAGEMENT PROGRAMS GIVE TA# ANALYST TRE-

MENDOUS LEVERAGE ON LARGE AMOUNTS OF DArA. WHAT TOOK MONTHS CAN NOW BE DONE IN

MINUTES.

COMPUTER COLOR GRAPHICS PERMIT PICTORIAL COMMUNICATION OF COMPLEX INTERSECTING

ANALYSIS RESULTS. BEFORE THIS WE LITERALLY COULD NOT SEE THE FOREST FOR THE

TREES.

7MR4- I~ -Fw



AND FINALLY, IT IS ONLY WITH THE ADVENT OF THE NEW SUPER COMPUTERS THAT COMBAT

OUTCOME MODELS HAVE BECOME PRACTICAL TOOLS WHICH CONSIDER INTERACTIONS AMONG

MANY PROCESSES.

TECHNOLOGY IN SUPPORTABILITY

I WOULD NOW LIKE TO REVIEW SOME OF THE INDEPENDENT RESEARCH AND DEVELOPMENT

PROJECTS UNDERWAY AT LOCKHEED TO ENHANCE WEAPON SYSTEM READINESS AND SUPPORT-

ABILITY.

RELIABILITY, MAINTAINABILITY, AND LOGISTICS REQUIREMENTS ARE BEING DEVELOPED

WHICH WILL REALISTICALLY ENHANCE WARTIME AIRLIFT SURGE CAPABILITY.

BASED ON THE "CONCEPT 2000" STUDIES, MAINTENANCE AND SUPPORT CONCEPTS ARE BEING

DEFINED FOR THE 21st CENTURY ENVIRONMENT.

ANALYSIS METHODS ARE BEING DEVELOPED AND TESTED WHICH PREDICT THE RELIABILITY

OF COMPLEX, FAULT-TOLERANT, RECONGIFURABLE DIGITAL SYSTEMS.

PARAMETRIC ESTIMATING RELATIONSHIPS USED TO PREDICT RELIABILITY, MAINTAINABILITY

AND AVAILABILITY VALUES UP FRONT ARE BEING UPDATED TO BE COMPATIBLE WITH THE

NEW ADVANCED SUPPORT CONCEPTS.

ONGOING IS THE DEVELOPMENT OF COST EFFECTIVE PRODUCT IMPROVEMENTS FOR EXISTING

SYSTEMS.

STRUCTURES AND MATERIALS TECHNOLOGY DEVELOPMENT

CORROSION INHIBITING COATINGS, NOW IN GENERAL USAGE AS MIL-P-8;112, WERE DEVEL-

OPED WHICH REDUCED CORROSION "GRIND OUTS" ON THE C-130 WINGS FROM 300 TO 2

*DURING DEPOT MAINTENANCE. THE B-52 EXTERIOR HAS BEEN COATED WITH SIMILAR GOOD

RESULTS.

CORROSION INHIBITING SEALANTS COMPLETELY ELIMINATES EXFOLIATION CORROSION AT

FASTENER HOLES AND PROTECTS EXTERIOR FAYING SURFACES FROM CREVICE CORROSION.

THIS M4ATERIAL IS IN GENERAL USAGE AS MIL-S-81733.



CRACK GROWTH INHIBITING SEALANTS LOWER CRACK GROWTH RATES BY A FACTOR OF TEN,

THUS LOWERING INSPECTION COSTS AND EXTENDING SERVICE LIFE.

THE LOCKHEED CAPACITANCE HOLE PROBE REDUCES BOLT HOLE INSPECTION TIME FROM AS

LONG AS 40 MINUTES TO JUST 3 SECONDS.

ACOUSTIC EMISSION SYSTEMS DETECT AND RECORD STRUCTURAL CRACKS AS THEY OCCUR

PERMITTING MORE EFFICIENT STRUCTURAL INSPECTIONS.

STUDIES OF THE RELIABILITY OF NON-DESTRUCTIVE TESTS HAVE SHOWN CONCLUSIVELY

THAT ONLY 10% OF NDT INSPECTORS ARE VERY PROFICIENT. 20% HAVE MARGINAL SKILLS

AND 70% ARE NOT BETTER THAN CHANCE IN FINDING STRUCTURAL DEFECTS.

ELECTRONIC SYSTEMS TECHNOLOGY

THE REAL EXPLOSION IS IN THE ELECTRONIC SYSTEMS TECHNOLOGY INCLUDING: DIGITAL

SIGNAL PROCESSING, ULTRASONICS, VERY LARGE SCALE INTEGRATION AND VERY HIGH SPEED

INTEGRATED CIRCUITS, ELECTRONIC DISPLAYS, VOICE INTERFACE, TOUCH PANELS, SERIAL

DATA BUS, AND LASER DISK TECHNOLOGIES. LOCKHEED AND THE REST OF INDUSTRY ARE

BUSY DEVELOPING AND APPLYING THESE TECHNOLOGIES TO REVOLUTIONIZE THE CAPABILITIES

OF OUR PRODUCTS.

ELECTRONICS TECHNOLOGY APPLICATIONS

HERE ARE SOME EXAMPLES OF ELECTRONICS TECHNOLOGY APPLICATIONS WITH OBVIOUS

READINESS AND SUPPORTABILITY PAYOFFS.

WE ARE DEMONSTRATING ULTRASONIC LIQUID QUANTITY MEASUREMENT SYSTEMS WHICH TAKE

ALL OF THE ELECTRICAL WIRING OUT OF THE FUEL TANKS. ALL ACTIVE COMPONENTS ARE

MOUNTED EXTERNALLY. THE SYSTEM INCLUDES AUTOMATIC CALIBRATION AND FAULT ISOLATION.

IMPROVED FAILURE MONITORING AND RECORDING AND INFLIGHT DETERMINATION OF ENGINE
BALANCE REQUIREMENTS CONTRIBUTE TO AIRCRAFT SELF-SUFFICIENCY SO VITAL IN WARTIME.



ADVANCED AUTOMATIC TEST EQUIPMENT IS SMALLER AND SMARTER.

APPLICATIONS ABOUND FOR REPLACEMENT OF OUTMODED EQUIPMENT WITH UP-TO-DATE

ELECTRONICS TECHNOLOGY.

GROUND MANEUVERING UNDER WARTIME CONDITIONS IS ENHANCED BY WINGTIP OBSTRUCTION

DETECTION DEVICES.

AND THE PAPER TECHNICAL ORDER WILL ONE DAY BE REPLACED WITH AN ELECTRONIC TECH

ORDER SYSTEM FOR DISTRIBUTING STORING AND USING AIRCRAFT OPERATING AND MAINTENANCE

INSTRUCTIONS.

INDEPENDENT RESEARCH AND DEVELOPMENT

INCENTIVES ARE NEEDED TO REDIRECT MORE OF INDUSTRY'S INDEPENDENT RESEARCH AND

DEVELOPMENT RESOURCES TO READINESS AND SUPPORTABILITY ISSUES. ONGOING IR&D HAS

A LOT OF MOMENTUM. REDIRECTION REQUIRES INCENTIVES. DOD GUIDELINES FOR THE 1984

IR&D PROGRAM MAKE WEAPON SYSTEM READINESS AND SUPPORTABILITY A SPECIAL INTEREST

ITEM. THIS ACT HAS CERTAINLY GOTTEN THE ATTENTION OF IR&D MANAGERS IN INDUSTRY

BUT QUESTIONS REMAIN. THEY ASK: WHAT ASSURANCE DO WE HAVE THAT BY REDIRECTING

OUR IR&D WE WILL OBTAIN HIGHER SCORES OR THAT WE CAN NEGOTIATE A HIGHER IR&D

FUNDING CEILING? THESE ARE PRACTICAL QUESTIONS AND THEY DESERVE PRACTICAL

ANSWERS. OF COURSE THERE ARE LONGER RANGE PAYOFFS BASED ON ENHANCEMENTS IN COM-

PETITIVE CAPABILITIES. BUT SHORTER RANGE PAYOFFS ARE ALSO NEEDED.

A KEY ELEMENT TO SECURING REDIRECTED IR&D INVOLVES TRAINING AND AWARENESS ON

THE IMPORTANCE OF LOGISTICS RESEARCH AND THE IMPACT ON WEAPON SYSTEM READINESS

AND SUPPORT. THIS TRAINING AND AWARENESS IS NEEDED NOT ONLY IN INDUSTRY BUT

ALSO WITHIN THE GOVERNMENT LABORATORIES AND SERVICES. THESE ARE THE PEOPLE WHO

SCORE IR&D PROJECTS AND CONTRACT FOR R&D PROGRAMS.

LOGISTICS RESEARCH AND DEVELOPMENT

THERE IS CURRENTLY A LOT OF DOUBT IN INDUSTRY ABOUT GOVERNMENT FUNDED LOGISTICS

RESEARCH AND DEVELOPMENT. ARE THE FUNDING LEVELS BEING TALKED ABOUT REALLY NEW

R&D MONEY OR ARE THEY EXISTING BUDGETS THAT ARE REIDENTIFIED AS LOGISTICS R&D?

.t .



I BELIEVE THERE IS MUCH TO BE GAINED BY AN OPEN, WELL DOCUM4ENTED GOVERNMENT

FUNDED LOGISTICS, R&D PROGRAM. LOGISTICS RESEARCH OBJECTIVES AND PRIORITIES OF

THE DOD AND ALL SERVICES SHOULD BE CLEARLY DEFINED AS HAS BEEN DONE BY THE

AIR FORCE COORDINATING OFFICE FOR LOGISTICS RESEARCH. INFORMATION ON AUTHORIZED

FUNDING LEVELS AND FUNDED PROJECTS SHOULD BE READILY AVAILABLE. LONG RANGE PLANS

SHOULD INCLUDE ROAD MAPS WITH PLANNED NEW STARTS INDICATED. ADMITTEDLY THIS IS

A TOUGH ASSIG14MENT FOR A LARGE. MULTIFACETED OPERATION LIKE THE DOD, BUT WELL

WORTH TAKING ON.

ALL TOO OFTEN R&D CONTRACTS HAVE TOO LITTLE IMPACT ON THE STATE-OF-THE-ART

BECAUSE THE RESULTS ARE NOT ADEQUATELY PUBLICIZED. THE RESULT IS NEEDLESS DUPLI-

CATION AND A WASTE OF OUR VALUABLE. FINITE RESOURCES. WE NEED TO ADVERTISE AND

PROMOTE SIGNIFICANT R&D RESULTS.

SOURCE SELECTION CRITERIA

THERE CERTAINLY IS EVIDENCE OF THE INCREASED IMPORTANCE OF READINESS AND SUPPORT-

ABILITY IN RECENT NEW WEAPON SYSTEM REQUESTS FOR PROPOSAL. THESE DOCUMENTS ARE

FULL !F WELL DEFINED MEASURES OF EFFECTIVENESS FOR OPERATIONAL PERFORMANCE PARA-

METERS INCLUDING READINESS AND SUPPORTABILITY. CONTRACTORS ARE INSTRUCTED TO

CONDUCT TRADE STUDIES USING THE ELEMENTAL MEASURES OF EFFECTIVENESS AND THEN TO

ARRIVE AT AN OVERALL, INTEGRATED WEAPON SYSTEM DESIGN. EACH CONTRACTOR IS LEFT

TO HIS OWN METHODS OF INTEGRATING THE VARIOUS ELEMENTS INTO A PREFERRED DESIGN

CONCEPT. THIS MAY BE ALL RIGHT FOR A PRE-CONCEPT DEFINITION PHASE. HOWEVER,

DURING SUBSEQUENT PHASES OF THE COMPETITIVE PROCUREMENT, THE RFP SHOULD SPECIFY

AN OVERALL MEASURE OF EFFECTIVENESS USING A WEIGHTED ARRAY OF PERFORMANCE, COST,

SCHEDULE, READINESS AND SUPPORTABILITY PARAMETERS. MUCH WHEEL SPINNING CAN BE

AVOIDED BY THIS DIRECT APPROACH.

CONCLUSION

WE ARE TOLD THAT NINETY PERCENT OF THE SCIENTISTS AND ENGINEERS THAT THE WORLD

HAS PRODUCED IN ALL OF HISTORY ARE ALIVE AND PRACTICING THEIR TRADE TODAY. IT

IS NO WONDER THAT TECHNOLOGY IS EXPLODING IN EVERY DIRECTION. WITH THE CLEAR

PERCEPTION OF THE THREATS TO OUR NATIONAL DEFENSE, I BELIEVE THE MILITARY-INDUSTRY

TEAM WILL MEET THE CHALLENGE, WILL HARNESS OUR INNOVATIVE TECHNOLOGICAL CAPABILITY



AND WILL PRODUCE AFFORDABLE SYSTEMS WITH THE REQUIRED LEVELS OF READINESS AND

SUPPORT.
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MARK PITTENGER
SR. MAINENANCE ENUINLEER
BOEING AEROSPACE CO.

LOGISTICS RESEARCH AND DEVELOPMENT ACTIVITIES

OF THE BOEING AEROSPACE COMPANY

CHART I - TITLE

Good afternoon. It is a pleasure to have this opportunity to review the

logistics research and development activities of the Boeing Aerospace

Company with you. At BAC, we are directing our logistics R&D efforts

into three major areas.

CHART 2 - SUPPORT AND READINESS IMPROVEMENT AREAS

As the chart indicates, the three areas are: reduced support planning and

development costs, reduced weapon system maintenance requirements and

increased application of advanced technology to support activities. We

believe that our efforts in each of these areas will result in improved

weapon system support and readiness.

In our first major area of activity, we are working to reduce the cost

of support planning and development activities. Reducing these costs

will allow additional support planning to be performed during the "front-

end" of programs and will assist in the containment of overall weapons

system development costs.

CHART 3 - MINI COMPUTER PHOTO

The major tool that we have available to lower these costs is, of course,

) the ctumputer. The recent explosive growth of mini and micro computer

technology has provided us with the opportunity to incorporate computers

into all aspects of logistics activities. Development of computer-aided
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processes for logistics activities will allow us not only to lower costs,

but also to do a better job. At BAG, we have termed our efforts to develop

these capabilities as computer-aided logistics.

CHART 4 - COMPUTER-AIDED LOGISTICS

Our computer-aided logistics effort includes the development and implementation

of three major functions. First, development of tools and systems for logistics

functions. Second, development of easily accessed data bases of logistics

information, and third, integration of our logistics and computer-aided design

systems. Specific 1983 and 1984 projects include implementation of workstations

for technical manual writers and illustrators, upgrade of our on-line Logistic

Support Analysis Record system and development of workstations for logistics

engineering personnel.

CHART 5 - ON-LINE FIELD EXPERIENCE DATA SYSTEM

A good example of the kind of things we are developing is our on-line field

experience data system. When completed, this system will utilize a

Hewlett-Packard HP-3000 mini computer to process Air Force 66-1 and Navy 3M

field maintenance data. The processed data will then be stored on-line,

where our personnel will be able to retrieve and manipulate it from terminals

in their immuediate work areas. Moving the processing of this data from its

present batch mode environment to an on-line system williower the processing

costs and simultaneously make the data more usable to our anaiysts.

In our second major area of activity, we are looking for ways to reduce the

maintenance requirements of weapon systems. Achieving reductions in main-

tenance requirements will improve support and readiness by increasing the

availability of systems and lowering their support costs.
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Some reduction of maintenance requirements is already coming about as a

result of advancing technology. For example, the increasing use of

Very Large Scale Integrated (VLSI) circuit technology has and will continue

to increase the reliability of electronic equipment, resulting in fewer

maintenance demands. Other reductions are goinq to require a little more

effort on our part.

CHART 6 - SUPPORT COST VS PERIODIC TEST INTERVAL

One of our major projects in this area is directed at evaluating the effects

of storage on weapon systems. A major maintenance requirement of tactical

missile systems is periodic testing. All other factors being equal, a

longer interval between periodic tests will result in lower support costs.

The factor that generally establishes the periodic test interval is the

estimated storage failure rate of the system. Increasing the interval

between tests, therefore, requires that we understand the actual effects of

storage and periodic testing on the system failure rate. In attempting to

quantify these effects, we have pursued to avenues of investigation.

CHART 7 - RESULTS OF HISTORICAL DATA ANALYSIS

The first, was to analyze historical data from several missile systems in

order to determine the effects of periodic testing on failure rates. The

results of this effort indicated that, for a given system, an optimum

periodic test interval exists and that more or less frequent testing only

serves to increase the number of failures.
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CHART 8 - RESULTS OF INTEGRATED CIRCUIT TESTING

The second avenue of investigation we pursued was to perform reliability

testing on integrated circuits in an effort to determine the effects of

long-term storage. The results indicated that the storage failure rate

for these parts was essentially constant for lifetimes of up to 20 years.

Since component aging does not appear to significantly increase the failure

rate, all of the usual methods of increasing system reliability will also

serve to increase storage reliability. Coupling this with an optimum

periodic test interval will allow us to design systems that can be stored

for long periods of time without unacceptable degradation of their operational

availability.

The next steps in this effort will be to perform additional testing to verify

our initial results, and to develop an analytical model that will allow us

to optimize test intervals and perform sensitivity analyses.

Effort in our third major area of activity is directed at applying advanced

technology to improving the support of weapon systems. Our activities in

this area include the application of artificial intelligence to automated

technical publications, development of computer based training equipment

and development of techniques for measuring and maintaining EMP hardness.

CHART 9 - PUBLICATION DIFFICULTIES

Few subjects have had more discussion of late than the need to modernize

our methods of preparing, distributing and using technical data. Our

current systems present us with both cost and useability difficulties.

In the cost area, acquisition costs arnd printing requirements are beginning
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to exceed our ability to fund them. Typical acquisition costs for technical

publications run from $1,200 to $1,500 per page. The Air Force printing

requirements alone exceed two billion pages annually. In addition to the

cost aspects, there are significant useability difficulties inherent in our

present system. Close scrutiny reveals that present publications have limited

usefulness as diagnostic aids, are relatively insensitive to the skill level

of the using technician, and often encounter update delays of 6 to 9 months.

Resolving these difficulties is going to require that we devise some better

system.

CHART 10 - AUTOMATED TECHNICAL PUBLICATIONS USING ARTIFICIAL INTELLIGENCE (AI)

Our efforts in this area are currently focused on applying artificial

intelligence to weapon system diagnostics. By some estimates, nearly 70O

of all unscheduled maintenance manhours are consumed by diagnostics.

Application of artificial intelligence is one possible way for us to make

every maintenance technician an expert at diagnosing problems.

In our first year of effort in this area we have accomplished several things.

First, we have surveyed the Al community in an effort to identify appropriate

technology. Second, we have established an in-house Al capability to develop

Al software. Anyone that has tried to locate a programmer that is experienced

with the LISP language will understand how difficult this seemingly simple

task can be. The first major product of this effort was a rule-based diagnostic

system for a Hewlett-Packard printer. Evaluation revealed that while it was

workable, a better approach would be to develop diagnostic systems that were

knowledge based. All subsequent efforts have been directed at developing and

proving the workability of a knowledge based system. So far, our results



-6-

have been quite encouraginn. Preliminary efforts have demonstrated the

concept's validity, and we are proceeding with development of specifications

for the full scale system.

Our future plans for this effort include: development of the system software,

development of complimentary system modules for training, data Lollection,

data analysis and procedural presentation, and field demonstration of a pro-

cedural presentation system.

In conclusion, I would like to note that, while research and development

efforts offer considerable potential for improvement of weapon system

support and readiness, it is only through actual implementation that these

improvements will be realized.
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EMERSON CALE
DIRECTOR FOR LOGISTICS PROGRAMS & ASSESSMENTS DIVISION

OFFICE OF CHIEF OF NAVAL MATERIAL

Navy Abstract of Session V

uLS FUNDING

The Navy's initiatives to deal with inadequate funding of logistic
requirements is based on the recognition of several causes which must be
addressed simultaneously. First the logistic side of the Navy
historically has not been assertive in developing a systematic way to
identify logistic requirements which could be input to the budgeting
process. This allowed the possibility of budgets for Navy programs to
be based on applied percentage factors for logistics, without any degree
of consistent specificity, and without logistics personnel's direct
involvement.

Secondly, the P014 and budget structure that exists today tends to
be organized in a manner of presentation that will reflect the interest
of the Program Managers and budget analysts. Therefore, P014 and budget
presentation formats tend to reflect very limited visibility of dollars
to specific logistics requirements. Navy Weapon System R&D and
procurement appropriations today include logistic support in the
aggregrate only.

The Navy approach to improve visibility of funding for support is
as follows:

(1) Develop a standard format to allow the build up of logistic
requirement costs in a structure consistent with the logistic
discipline and ILS elements planning process in the Navy.
Established a minimum level of presentation that ensures the
most important planning resource identification areas have
been considered. Institutionalize the standard format
requirement in policy, as a permanent part of ILS programs for
all Navy acquisition programs.

(2) Develop a means of crossing logistic requirements to the
budget process that will identify the specific appropriations
to the minimum level presentation of the standard format.
Institutionalize the basic building blocks of logistic
elements into the requirements and policy for budget
presentation.



The basic budget building blocks identification to logistic
element requirements are as follows:

Logistic Element Budget Identification

Maintenance 91X thru 919
Technical Data 92X thru 929
Supply/Pkg/Transportation 93X thru 939
Support and Test Equipment 94X thru 949
Computer Resources Support 95X thru 959
Facilities 96X thru 969
Training and Training Devices 97X thru 979
ILS Program Management 98X thru 989
Related Programs 99X thru 999

Applicable Appropriations

SCN RDT&E
WPN MILCON
APN O&MN
OPN STOCKFUND

The Navy plans to ensure implementation of the new procedures
through review by the Logistic Review Group (LRG) at the Headquarters
NAVMAT level; and assessment of ILS funding at the CNO level concurrent
with the annual POM submission to the Navy comptroller.



Navy Abstract for Session 11
Developments in Logistics Policy

"The primary objective of the ILS program shall be to achieve
system readiness objectives at an affordable life cycle cost." This
statement of DOD policy 5000.39 is the bottom-line basis, direction and
focus for the services to test their policy and procedures for logistics
support planning. The 1980 policy represented a significant step in DOD
direction by specifying what needs to be done phase-by-phase in the
weapon system acquisition process to meet the primary objective.

Within Navy there have been many policy and procedural changes
which are related direction and indirectly to these same goals. In the
area of establishing a quantitative link between readiness and support
the Navy has defined that measure to be Operational Availability" (A0).
As a result of this A0 starting point, secondary techniques are now
evolving which are creating the methodologies of implementation. For
example, the Navy is developing a handbook for warfare sponsors to
assist them in defining readiness thresholds (A ) in terms of an
operational mission scenario. A "Availability ?entered Inventory Model"
(ACIM) is now being used to relate the level of investment in spares
directly to a level of readiness.

To insure adequate levels of funding for support resources the Navy
has developed and is experimenting with a standard Logistic Funding Plan
format and a crossover set of standard building blocks to be used in
budget and POM displays which will relate "requirements" in the plan to
the specific appropriation in budgets.

For ensuring adequate implementation of logistic policy
requirements the Navy uses the Logistic Review Group (LRG) process to
review and *certify" the execution at each development milestone and at
the point of introduction to fleet use. Additionally, the CNO has
developed a "Baseline Assessment Memorandum" procedure which analyzes
each Navy POM submission in terms of ILS requirements vs funding.

The Navy has recognized that adequate planning and execution of ILS
for our weapon systems is dependent on a strong workforce of logistics
expertise. A comprehensive 115 training curriculum has been developed
for Navy and Marine Corp civilian and military personnel. The
curriculum consists of separate module courses in all the ILS
disciplines as well as analytical and management techniques i.e., LSA
Critical Path Networking.
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lawrence R. Hawkins
Qxerations Manager, Defense Products

EATON ORPORATION

ABSTAINER

This paper represents the views of the author and does not
necessarily reflect the official opinion or views of the United
States Army or of the EAT(N COJRPORATION.

ABSTRACT

Over the past decade the field of logistics has undergone
significant change in both direction and implementation. In
particular, Military Department system and program managers at
all levels have begun to recognize the significance of
initiating logistic requirements into acquisition planning early
on. The degree of logistic success in any given program by any
given contractor(s) is directly relateable to the manner in
which logistic requirements are statod in the contract. This
paper addresses the utilization and interrelationships of those
documents [Statenent of Work (SOW), Data Item Description (DID)
and Contract Data Requirements List CD)RL)) which are in
integral, if not the key, part of this process.

INRKDCT ION

Over the years there has been a lot of history written about the
role of logistics and the professional logisticians in the
governmnt acquisition process. We all know of the thankless
rments, frustratiors and sometimes down-right refusals by
systen managers to integrate crucial ILS support into their
systems. Recently it was stated that upwards of 70% of any
system being acquired is ILS oriented. This only makes the
logisticians role all the more important today; and
unfortunately, that role is evolving in change, we all see these
changes occuring in varying degrees from our place in the
pecking order.

DoD has recognized the ILS role and published DODD 5000.1 &
5000.39, both of which give needed direction as to the
importance and priority uf ILS. Frvice publications such as
MIL-STD 13881A and 2A (soon to be published) and [MAR(1M PN4
700-21 also reinforce this effort. Your attendance at this
program is yet further evidenae of suport.

But getting to the bottnm line, what are we inferring and where
does it cam ham to us as logisticians. I submit to you that
it is in logistic planning. Messrs. Crouind and Link from
Kenton Inc. stated it well. I quote *Logistic planning



I

represents a major link in the accomplishment of force
developnent and deployment. It is not a functional element to
be considered as an afterthought, but a foundation of the weapon
system development process. When logistic considerations are
excluded from the wapon system development process or included
too late to be of significant benefit, the inevitable result is
a weapon system or equipment item that is inadequately
supported. With inadequate support, the system cannot perform
its assigned mission. Whether logistics supports wartime plans
or weapon system design, its involvnent in the development
process is critical to the overall success of any mission"
unquote.

Having said this however, logisticians in their planning are
still finding it difficult to justify their requirements in the
system development process. Additional curtailment appears to
stem from the voluminous amount of paperwork we have to deal
with, conflicting or out of date regulatory guidance to be
followed and the waivering structured approach used to delineate
logistic requirements.

HD DAROJOM also recognized the problem and in 1982 directed a
complete review of the IIS effort. Their objective was to
review Its philosophy and implementation in the acquisition of
required weapon systems. They concluded that specification
development (logistic planning) was plagued with such things as
redundancy, contradiction, timeliness, inconsistency and
inappreopriate application. AROIOM also saw the huge payoffs
which could be achieved if these problems were reduced and/or
preferably, eliminated. As could be expected the emphasis went
to this problem, and as a result, many changes were recommnded
in terms of policy and direction, specification development,
integration of logistic requirements, and revision of those key
documents which carried the burden of logistic identification in
any contract. It's in this area that I would like to focus the
remainder of my discussion. The aforementioned documents are
the SOW, CDRL and the DID.

Before elaborating on those logistic planning documents, I would
like to briefly reflect on their definitions (DARCM PMI
700-21).

SOW -- AlthNug varying widely in precise definition, the term
generally comrs that portion of the contract that describes the
actual work to be done by means of specifications or other
minimum requirents, quantities, performance dates, and a
statement of the requisite quality.

C(M - The DO Fbrm 1423, which provids a consolidated listing
of all deliverable data, when and how it is to be delivered and
a mas of obtaining estitmtsd cost.



DID -- The DD Form 1664 describes the data to be deliv_±red.

This description includes title, identif icatior, nuLmber,
description/purpose, approval application/interrelationship,
references, ari preparation instructions for tlye data.

As you might of noticol, the definitions thu3ns(lvs snack
scmewhat of re(iurian(y, ,sirxcial ly betwe,n the S(11 aid DID. As
a side cTmentsin, sil(Ya&-.h of th,5o wh,,n extr:i in a
specification or cotract hts a rumirks or technical section, it
leaves cT en ynt another pxssiblilty for inconsistency, in that
in(vitably the writers judgement thn mi (:,;S. If not well

controllol through the review process th, .ritten "judgement
calls" as to interretation of the actuul rpiir.4ments will in
thEinselves xntrcrfuce /-reintraduce rany of the problems
mentioned earlier. I an not saying eliiunate these sections,
because if they are properly used, thoy beccue valuable
explanatory tools to the contractor for logistic requirement
definition. The intotrity of the ropiirtrnt rust at all costs
be maintiinod.

rp to this point the discussion has heen rather generic in
nature. Now let me review and offer specific comments about
these solicitation documents. In most every case, the
logistician involved with his requirements is seeking one thing
... . data. Data is primarily the rmir, by which most
acquisition related decisions are made. Only in the
introduction of prototypes, experimental hardware, breadboard
mockups, ect., in the early stages of system procurement can
data be related to something a person can touch or relate to
actual hardware. Otherwise, the bulk of it is paperwork in one
form or another. SC's and DIDs provide the means to obtain
data, as required by the (I)RL.

In paragraph 4-105 of the DAR, Statement of Work, we're reminded
of the essentiality of good SO4 preparation in sound
contracting. It's imperative that we understand, accept and
utilize this direction in specification developmnt.
Unfortunately, we are not all in the same shoe! Research of
past and existing contracts reflect much disparity in
understanding and implementation. To further complicate the
problem, the relationships between applicable DIDs and (C)DR are
not always clearly defined. For Example, a 1969 DID requiring
GBEMD data was inserted into a RFP. When a bidder questioned
the validity of this requirement the RFP was imnmidiately amended
to include DI-S-3596'A) (reb. '77). This DID is also, for all
intended purposes, obsolete. In fact, there no longer is a
specific DID for either GSERD or SERD data and all data is now
input to the systu- by MIL SID 1388 1A/2. Just a hickup, but
confusion and loss of valuable tire on both sides of the fence
resulted.

If you have a joint se*rvice acquisition, the problem becames
even cloudier as terminology changes, unique service



requirements have to be addressed and the review and edit
process is lengthened. For example, a Navy SOW still uses the
term "perform a limited TSAR. No TSAR data sheets are required
and no ISAR will be delivered", but the CDRL for this
requirement cited the LSAR DID. Another example specifies
crApliance with a particular DID in the CLIN, but the remarks
section of the CDRL is so written that the DID is modified.

Another observation: tihen locking at the aforementioned
contracts, many of the S(14s reviewed were written with such
detail that it inadvertantly overrode or cuntradicted the
DID(s), and in some cases, even negated the remarks found in the
CDRL. Another problem noted was when the logistic requirements
were not well tailored or coordinated and resulted in conflict
between the logistic and other segments of the contract.
Conversely, you occasionally saw requirements so vaguely written
that the real desired logistic message was never perceived by
the contractor.

My research also identified selected DIDs who are more subject
to misinterpretation than others. For those that apply to
numerous or all the ITS elements, the risk of conflict between
applicable SOW, DID and/or CDRL is more likely to occur. For
example, report requiring DIDs such as DI-A-1005 and DI-S-4057;
the basic ISP DID, #DI-S-6138; and the TSAR data DID, #DI-S-6171
all fall within this category. Basically, there are more
"players" in the solicitation game in such cases the risk of
duplication and inconsistency increases. Still another aspect
of the problem is where a particular IIS element has a
significant unmber of DIDs relating to the CDRL. For eample,
supply support has at least 15 related DIDs (DAOOM PAM
700-21). In this case, the SW. writer(s) must be extremely
careful or else the resulting statements can easily become
intertwined and misconstrued. Further, the introduction of more
than one writer into the SOW delineation process can tend to
complicate the situation. Regardless, both areas need more
emphasis - especially during the inhouse review periods.

I believe a omment about solicitation document tailoring is
warranted. In my opinion, tailoring is the execution of
selected actions to perfectly (or as near as possible) fit the
requirements document to a condition, preference, or purpse. It
implies withdrawal of unneeded tasks or statements thereby
leaving 3Ti-%i1t'rs essential. A term that many misuse when
they discuss tailoring, is modification. Again, in my opinion,
modification is the alteration, adjustment or limiting of
requireemnts wording by rewriting or ad something to that
whidh already exists. I submit to you that specification
writers do more of the latter when they should be doing more of
the former.

A few additional thoughts before I close. Although both the
Military Department and the contractor have to be responsive to



changes, the less changeb introduced mean higher payoffs later
on. Unfortunately, the Service's track record indicates a world
of change. Those that are introduced because of funding change
or system procurement priority change normally create problems
but can be lived with. The real issue is those changes which
come as a result of poor logistic requirements definition or
poor logistic specification developmnt. In neither case can
the the contractor expect anything but trouble in understanding
what's expected of him.

In conjunction with my last statent I s id like to add
this. $4ere procedures are developed within the S(3q to ensure
current design configuration data is distributed to respective
ILS element activities, a better check and balance system must
also be identified to prohibit duplication, loss of time and
inconsistency of the ILS data. This requires a bit more verbage
and coordination, but basically the impact on the contractor is
significant if corrective changes are made and not brought to
his attention immediately. fie must fully understand the
parameters and decision points in and under which he can freely
operate. Of course, the same caution applies to the
specification writers and ILS activities involved.

I'm sure the question can be asked, "Just how far can the
solicitation document process be standardized?" The new TMICX7M
PAM 700-21 and MIL Handbook 245 both go a long way in this
direction. It's evident that much work has been done toward
elimination of the problems we've discussed in the last few
minutes and the effort will add improvement to the acquisition
process. To this end I would bring up one caution statement -
standardization must never go to the point where the objective
judgement of the logistician is replaced by a regimented format,
outline or procedure. In our attempts to improve the system
lets never forget that premise.

To close let me mention these thoughts:

First, in spite of much work in recent months we stil I are
behind the power curve when it comes to accurately portraying
the logistic requirement in terms of a S(M, DID or C)RL. For
example, the DAR0M IIS study recamended 4 DIDs for revision
and 3 new ones to be published. Today, almost 18 months later,
only one of the revisions is near completion and none of the new
ones are drafted. DID development/revision/or elimination must
keep paoe with system/preparation technology.

Secondly, I believe the myriad of refere. ce material currently
available from DOD , the various military departments and major
and subordinate Commnd Headquarters is too prolific.
Logisticians cannot keep it current, do their job, and at the
same tlme react to the evolving logistic technologies. In this
sense, standardize and reduce them wherever possible.



Third, specification writers must eliminate "over the shoulder"
type of requirements delineation. Be precise, say what you mean
and tell industry exactly what's required. More is not always
better!

Fourth, the process of tailoring and modifying solicitation
documents requires greater discussion and understanding by
specification writers.

Fifth, the updating process to revise and validate any logistic
solicitation documents is too long. It apars that the
decentralization of required tasks does not permit drafting,
revision, coordination and approval in a timely manner. With an
estimated 70 plus DIIs driving the curreant ISAR process, a
myriad of regulation and policy documentation available from all
sectors of the military comnunity, and the continually evolving
logistic technology, the task(s) becomes impossible under the
present methodology.

Last and most important, it's imperative that when the
specification writer defines his logistic requirements, i.e.
"(JI, DID, CDRL, that there is a cohesive relationship between

them, to include the applicable SOURCE DCUMENT(S) (MIL STD,
ETC.). No longer can we live with disjointed requirements. The
utiles of such an exercise in terms of resources (men, money,
and material) is negative for both the goverment and contractor
alike.

RE(CMMENDATIONS

My recommendations are these

" Reduce the number of DiMs.

" Give greater authority and responsibility to the I1S manager.

" Consider greater use of automation
-Logistician spec writer can tailor
-Eliminate confusion
-Standardize
-Eliminate duplication between logistic segments and other
segents of the solicitation documentation.

* Lock at ways to shorten revision/update procedures

* Include logistic annotated requirements in draft
specifications or market surveys released to industry prior
to award.

Pay me now or pay me later -; for if we do it right upfront,
then the implementation arena will not be one of confusion and



,he autho~r wishes to thank the many people, both industry and
military, who contributed to this paper's content. It's
dedication like yours that will make the a~quisition system work
despite the various deficiencies that exist.
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BOB SMITH
BELL HELICOPTER TEXTRON

CONTRACTING "PROBLEMS"

All of us here are involved in the acquisition process in some

manner, and we all recognize that to reduce program start-up

leadtimes many programs are started, or are in the

solicitation/proposal stage of the acquisiti., process long before

applicable developmental programs are completed and ILS

considerations evaluated by both the Government and the Contractor.

Such programs place an almost singular emphasis on the end product.

In the past, little or no emphasis has been placed on the support

aspects of the program, i.e. supportability, provisioning, manuals,

special test equipment, ground support equipment, training and spare

parts support. This lack of emphasis is more often than not sourced

in the lack of dollars to procure support, for a multitude of

reasons, thereby jeopardizing the entire program at the time of

fielding.

One solution to such problems is to recognize supportability as a key

element in the acquisition process necessary to assure effective and

economical support of an end product, both before and after fielding

is accomplished.

ILS should be utilized in all materiel acquisition programs from the

very start of the program. Detailed requirements for ILS should be

used in all work statements included in solicitation documents; data

item descriptions (DID) and Contract Data Requirements Lists (CDRLs)

should parallel or correlate all detailed requirements for ILS.



Supportability should then be tailored into the requirements and

specifications covering a specific program; and should then influence

the design of the end product, whether that influence be toward more

efficient maintainability of an end product and/or its components in

the field or second, toward purely economical aspects by substitution

of less costly alternative components or third, by substitution of

components based on life cycle cost factors.

Possibly the single most significant problem with contracting for ILS

is the fact that we do not have a single customer with a finite set

of requirements, but in lieu thereof, each branch of the Armed

Services takes different paths to achieve a similar goal.

Yesterday, General Thompson noted a lack of Program Managers and

Contracting Officers in attendance. It is imperative that these

people have a full grasp of what ILS is, what it takes to implement

it, and how to go about contracting for it.

We have several contracts at Bell , such as AHIP for the Army and JVX

for the Navy/Air Force, that address 115 considerations up-front with

engineering design. However, the requirements for 115, which in

principle are toward the same end, differ dramatically.

Another problem which has come to the forefront recently is the

requirement by the Customer for firm fixed pricing negotiated prior

to contract award, versus cost type or firm price incentive

contracts. Firm pricing is a risk both for the Government and the

Contractor since the end product is still in a design development

stage, thereby making it most difficult to address all aspects of



ILS, yet we must price as if all considerations were fully defined.

This type contracting causes the following actions to take place:

- Locks the Government and Contractor into initial

interpretations of specification requirements. This

opens the door to the fact that any reinterpretations

of specifications, new specifications, or just plain

"better ways" to do things can be changes of scope

adding additional contract time to a program with a

fixed end date.

- It is difficult to estimate the amount of effort re-

quired due to proposal leadtimes and the lack of

engineering definition at proposal submittal and

during the negotiations.

- System tests can result in major redesign of systems/

subsystems. LSAR, provisioning and technical publi-

cations could require substantial rework of previously-

accomplished effort. This is also difficult for the

Contractor to accurately estimate and contract for on

FFP terms.

In addition to the problems associated with the type of contract vehicle

used, the following areas should be fully understood by all parties,

thus eliminating potential problem areas:



- During the predesign/preliminary design hase, the

logistics influence on design should be substsantial

and the documentation minimal.

- If the scope of work changes, the delivery schedule

could be impacted.

Thus far, we addressed prime contractor problems and concerns dealing

with ILS. However, we should note that any requirement for ILS placed

on a prime, will be flowed down to the prime's susbcontractors where

applicable. The subcontractors' concerns certainly parallel those of

the prime and in many cases are much more serious.

We must all strive to assure that acquisition dollars are identified,

appropriated and obligated for ILS in all acquisitions and not be caught

up in "hardware only" syndrome. We cannot mortgage the future for hard-

ware dollars today.

DOD 5000.1 possibly sums it up the best, in that, supportability should

be equal to cost, schedule and performance of the end hardware product.

Thank You

B. D. Smith, Manager
CSSD Contracts
BELL HELICOPTER TEXTRON INC.



ILS FOR OFF-THE-SHELF ITEMS

by Phillip D. Ruth

Rockwell International

A typical military system procurement places great importance upon the use of

non-developmental equipment where possible. Commercial, off-the-shelf
equipment is one of several classes of items that allow procurement
contracting officers to shorten the initial system procurement cycle and

reduce acquisition costs. However, to esee e the total life-cycle procurement
costs of a system that uses off-the-shelf components, the contractor or the
buyer must evaluate the possible increased cost risks end overall
implementation problems of certain ItS elements. This paper discusses some of
the issues that must be considered in planning to use commercial equipment in
a military environment.

LSA. RELIABUITY AND MAINTAINA91LITY CONSIDERATIONS

The design of most commercial equipment is fixed end is accepted when the
contractor decides to propose or the buyer to procure the commercirl
equipment. As part of the design process, commercial suppliers usually p]'.
or assume certain support postures equal to those of the LSA procbss in a
military procurement. Further, reliability and maintainability criteria are
usually a fixed pert of the commercial design. Support issues related to
design that must be considered when selecting commercial equipment include:

a. Inherent reliability of the equipment. This is determined by component
parts selection, thermal design, and considerations of cooling, shock
and vibration, and power regulation and stability.

b. Maintainability features. These include equipment partitioning,
location of test points, accessibility of components, and considerations
of human factors and operator/equipment safety.

c. Testability. This includes the use of IT, BITE. ATE, standard test
equipment, end peculiar test equipment. The availability of procedural
instructions for serviceability testing and fault isolation era also
part of the testability criteria.

d. Maintenance concept definitions, as expressed by technical manual

statements oft

(1) Sparing levels or repair levels

(Z) Recommended test equipment

(3) Recommendations for contractor repair or support

(4) Asumed skill levels, as shown by the readability requirements for

the technical manuals end the amount of procedural information

available for testing, troubleshooting, repair, and maintenance.

&m



ILS FOR OFF-THE SHELF ITEMS

TECHNICAL MANUALS

Perhaps one of the most significant ILS problems encountered in using
commercial equipment is the availability of adequate technical manuals. Most

suppliers develop commercial manuala to support their equipment. However,
commercial technical manuals are written to many different formats and can

very from packages of engineering drawings to complete manuals that meet
MIL-N-7298C, the military standard for commercial manuals.

If the available commercial manuals meet the minimum military specifications,
the initial cost is alight -- usually a small, fixed cost per copy. But many

commercial manuals fall short of the desired coverage in one of the following
areas.

a. Readability: The reading level of a typical commercial manual is usually
higher then that required for military use. This deficiency is usually
corrected by preparing supplements and/or offering additional training.

b. Procedural informations Many commercial instruction manuals do not

contain adequate test, fault-isolation, and maintenance procedures. The
manual must contain at least enough procedures to test and troubleshoot to

the lowest level that is spared (lowest repair level). In addition,
adequate fault-isolation date (waveforms, VAR data, test point data, etc.)
must be available in procedural form or in a logical form that a skilled
technician can use.

c. Parta listing information: Commercial parts lists very often fell short
in degree of detail as well as in level of coverage. Most commercial
parts lists do not include attaching parts or other mechanical/hardware

parts as NIL specifications require. Also, they fail to list
source/maintenance/recoverability (SHR) codes; these are necessary to

allow the purchase and disposition of repaired parts at the specified
maintenance levels. Finally, many commercial parts list@ do not contain

enough data to support the spares and repair planned by the military.
Additional parts-list information required for military use is usually
supplied in the form of supplements to the commercial manuals.

d. Recommended tools and teat equipments Most commercial suppliers identify
the tools aid teat equipment required to support their equipment.
Unfortunately, theme items of equipment may not be those that are already

In military inventories, or those that will later be defined in

teat-equipment provisioning conferences. Again, supplements to the
commercial manuals can be prepared to supply the needed procedures or
information.

o. Revision control: With commercial manuals, the government has limited

ability to control revisiona of the documentation to ensure that the
technical manual matches ell models of the equipment in the field. The

configuration management practices of moat commercial suppliers complicate
the problem. Many commercial suppliers control their configurations only
at the form, fit, and function level, and notify or submit for approval
only changes that effect form, fit, and function lntorchangeability.

-2-



ItS FOR OFF-THE SHELF ITEMS

Most commercial suppliers routinely update and/or revise their commercial
manuals as they offer modified or revised hardware for sale. The
government should obtain negatives of the commercial manual when it

purchases the equipment. It can then &@sign military technical manual
numbers to each manual and reprint them as required. If the government
owns the manuals, it can revise them each time the equipment changes; then
the technical manuals will always match the equipment.

When the available commercial technical manuals do not meet the minimum

requirements, the aupplier must prepare supplements to the technical manuals
that contain the needed information. Manual/supplement combinstions are
usually harder to use than complete manualse, because they divide the
information into two different documenta the technical manual and its
supplement. If the military decides not to use supplements, it must procure
new PIL-apec manuals. The technical manual procurement cost is then the same

as If military equipment end NlL-spec manuals had been procured.

PROVISIONING

Producing an acceptable provisioning document to support a commercial product
is sometimes difficult. Most commercial vendors are reluctant to supply date
that is not in their commercial catalogs; they restrict date to vendor
partnuaber identifications. This practice does not satisfy the military's

supporting provisioning technical documentation (SPTD) requirements. The date
obtained from the vendor must contain sufficient form, fit, and function
information to allow cataloging and national stock number assignment. Many
commercial suppliers, aspecially the smaller ones, do not have adequate date.
Also, many vendors refuse to supply true manufacturer's part numbers end
FSCMa for lower-tiered items, or do so only after a great deal of trouble to

the procuring agency.

With commercial equipment and commercial data, the military often lacks
configuration control. This lack of control affects both the provisioning
document and the parte lists and can result in nonconformity among equipment
parts. Mon-interchangeable parta intended for the same use can cause

significant parts stocking and repair problems.

Very often, commercial equipment is proprietary or contains proprietary parts,
and vendors refuse to supply the required date. Even so, the prime contractor
remains responsible for supplying the SPID. In practice, the government often
accepts a letter of refusal in lieu of date.

Commercial equipment is generally not designed with standard military parts.
To get non-standard parts Into the government inventory, the government first
requires SPTD date (specifications, standards, drawinga, photographs, sketch*@
and descriptions, catalog descriptions, etc.) from the contractor. Obtaining
thie data increases the contrector's workload and cost. The need to catalog
(research government file@ to find standard parts with matching parameters),
etockliot the now part (assign now NSNs), end increase inventory for the new

Itelse also Increases the government's workload.
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SOFTWARE DOCUMENTATION

Normal commercial software documentation consists of manuals that teach the

user how to use the equipment programs. The military requires software

documentation not only on the use of programs, but also on maintaining and

supporting the programs. The situation becomes even more complex if PROM

components are used. If the military requires supporting programs for PROHe,

the commercial manufacturer often claims that the information is proprietary.

Then the customer must stock preprogrommed PROMs.

When systems are procured, the government normally requires system software

manuals as a part of the CDRL. The government then requires documentation of

ll system software, even though commercial equipment is delivered as a part

of the system. However, PROM software and commercial equipment software (such

as message switch software) information is not delivered if the data is

proprietary.

CONTRACTOR SUPPORT VS. ORGANIC SUPPORT

Most commecial suppliers maintain a factory service or service agency to

repair and modify their equipment. Since most commercial suppliers are

concerned about protecting proprietary design information, they often

encourage customers to return the equipment to the factory or a contractor

service agency for repairs.

Many commercial vendors will provide only a Certificate of Conformance with a

repair. In such cases, the prime contractor often does not have adequate test

equipment or docAmentstion to repair the vendor item. Further, the quality

requirements imposed on the prime contractor often exceed those that the

vendor Is willing to meet. The prime contractor must be careful to ensure

that a subcontractor will accept the quality requirements that flow down to

him.

Training is a service that is available to support most commercial equipment.

While the maintenance training may be a little light because of the vendor's

desire to keep service in-house, the operator training is usually quite

complete and well executed.

Most commercial suppliers provide excellent field engineering support. Here

the motive is to ensure that the equipment works well in the field and that

performance problems are quickly identified and analyzed.

CONTRACT DATA

Most contract data lists are prepared to support a development program. Thus

the engineering date is usually oriented to the plans, procedures, reports,

and analyses needed to monitor the design process.

for commercial equipment, design is usually complete. Reputable commercial

suppliers normally document this design with commercially formatted date that

often meets the tightly controlled content requirements of the CDRL or SORL.



ILS FOR OFF-THE SHELF ITEMS

Sometimes proprietary rights limit the availability of commercial date. In
any case, procuring exiating date "s Is" is more cost-efficient then paying
to reformat the data.

RECONENDAT IONS

In summary, the following recommendations are for both government end industry
representatives.

Government

a. Specify the terms in the RFQ by which the commercial support equipment can
be offered, includingt

(1) Reliability/maintainability requirements

(2) Testability criteria

(3) Acceptability of commercial vendors

(4) Planned maintenance concept

(5) BIT/BITE, ATE, standard, and peculiar test equipment requirements

(6) Rights to data.

b. Specify how LCC computation. will be uaed to compare the cost of acquiring
and supporting the commercial equipment vs. the cost of acquiring and

supporting a developmental item. Also, specify how these computations
will be used in selecting successful contractors, both as to technical

approach and as to price.

C. Where commercial equipment is to be procured, increase the emphasis on
using existing contractor support facilities rather than spending more to
create organic capability.

d. Purchase negatives of commercial manuals with the equipment to ensure

revision control.

Industry

a. Develop technical manuals that satisfy the requirements of MIL-M-7298C to

support commercial products.

b. Meximize SIT and BITE copabilites in commercial equipment.

c. Define company standards for reliability and maintainability that satisfy
a wide range of military requirements, and use the LSA process to ensure
that reliability and maintainability are designed into the equipment.

d. Develop company standards for configuration control/accounting that will
satisfy at least the form/fit/function interchangeability criteria of moat
military requirements.

• U amm i mm -I -
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o. Plan for organic support. While the urge to to plan for contractor

support, the commoercil product that stands the best chance of selling to

the military is the one that the military technician can most economically

support.
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LUNCHEON ADDRESS

SPEAKER: Robert V. Brown, Assistant to Commander, Air Force Acquisition
Logistics Center, Wright Patterson AFB

The videotape, "A New Dimension in Weapon Systems Design", communicates to
AFSC Command and industrv engineers and scientists the vital importance of

the increased emphasis required in designing supportability into future

weapon systems. This requirement Is described in terms of the projected

threat/environment in the 21st century. It includes General Marsh (AFSC/CC),

General Mullins (AFLC/CC), and General Minter (USAI ./(;C) as well as specific

examples within several different engineering design disciplines. These

examples show how we can overcome the support constraints of a weapon

system by availability consideration early in the design phase, as well as

during normal research and development and Independent research and development

ef forts.
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IT'S RIEALLY P PRIVILEGE TO HAVE Till , OPPOI I ItNITY T) gIPFAK To THIS

AI'DIENCE OF SPECIALISTS AND PRACTITIONFRS, 0F THtF ART OF

IN TI',R AT.D LOGISTIC SI ''POR T.

I THIOUGHT I WOULD I-'SE MY ALLOTTED TI'Vf THIS AFTERNOON TO

ADDRESS WHAT I CONSIDER TO BE THREE KEY ISSUES THAT RELATE TO THE

TOPIC OF "ILS AND THE ASSURANCE SCIENCES". THESE THREE TOPICS ARE:

I) AN EXAMPLE OF THE IMPACT OF A STANDARDIZATION PROGRAM

AT TI ON RELIABILITY AND HENCE ON ILS.

2) SOME CONSIDERATIONS AND COMMENTS REGARDING SOFTW ARE

AND SOFTWARE QUALITY ASSURANCE AND ILS, AND

3) A FEW COMMENTS ON RECENT TRENDS IN SPECIFICATION OF

RELIABILITY AND QI'ALITY ASSURANCE REQIJIREMENTS FOR

SPARES.

LET ME START FIRST WITH THE S(UBJECT OF STANDARDIZATION,

RELIABILITY AND ILS, BY USING A REAL EXAMPLE FROM TI.

IN THE EARLY 70s THE NIGHT VISION SYSTEM COMMONLY CALLED "FLIR",

FOR FORWARD LOOKING INFRARED SYSTEM, WAS A PROVEN, ALTHOUGH

EXTREMELY EXPENSIVE CONCEPT, WHICH HAD BEEN PIONEERED AT TEXAS

INSTRUMENTS.



VC-2

IN 1972 DOI) REQI lSTFED A ST(1lY TO DrETERklINE WHY FLIP (C'OT ,) M.11'I H

NNID A, HAT COI BI E DONE A1,OI IT IT.

VG-3

THIN STInD) IDENTIFIED THE MAJOR FLIR COF VA ,ZAI-Es AND THE

REL.,riONSHIP OF THESE TO CHANGES IN PERFOR"IAN(IE ;PECIFICATIONS.

A KEY FINDING 'AAS THAT A LARGE PERCENTAGE OF THE MANY

DIFFERENT FLIR EQUIPMENT CONFIGIJRATIONS W ER FEING DRIVEN RY

REL-\TIVELY MINOR SPECIFICATION VARIATIONS, AND TIllS WAS HA ,VING

MA]OR IMPACT ON THE COST OF THE SYSTEMS. AT Ti AE TOOK A CLOSE

LOOK AT THE FU;NCTIONAL COMPONENTS WHICH CONSTITU1TE A TYPICArL

FLIR, AND CONCLIJDED THAT BY PRODIUCING A SET OF STANDARDIZED

CONIPONENTS, OR COMMON MODULES, A LARGE PERCENTAGE OF DOD FLIR

PERFORMANCE REQUIREMENTS CO ILI BE SATISFIE).

THE CONCEPT OF THE COMMON MODULE FLIR IS ILLI!STIATEI) IN THIS

SLIDE WHICH SHOWS, IN THE UPPER fOX, THE IASIC OPERATING PRINCIPLE

OF ALL FLIR SYSTEMS. IRIEFLY, INFRARED ENERG(Y, REPRE,I-NTING THE

SCENE OF INTEREST, SHOWN IN THE GREEN BOX IhY THE TRUCK DRIVING

ALONG A ROAD, IS COLLECTED By ONE OR MORE SETS OF OPTICAL

ELEMENTS AND FOCUSED ONTO AN OSCILLATING MIRROR A*;EMILY. THIS

PORTION OF THE SYSTEM IS SHOWN IN LIGHT BLUE. THIS NON VISIBLE

ENERGY IS SCANNE) BY THE MIRROR ONTO A MULTI ELEMENT DETECTOR

ARRAY WHICH IS COOLED TO CRYOGENIC TEMPERATIURES BY THE

REFRIGERATOR ASSEMBLY SHOWN IN GREEN. THE ELECTRICAL



SIGNAL FROM THE DETECTOR ARRAY, REPRESENTINg, ONE LINE OF

PICTI IRE ELEMENTS IS AMPLIFIED BY THE VIDEO AMPLIFIER ELECTRONICS

SHOWN IN YELLOW AND CONVERTED TO VISIBLE LI(GHT BY THE EMITTER

ARRAY. THIS PICTURE LINE, NOW IN VISIBLE LIGHT, IS FOUSEID ONTO THE

BACK OF THE SCAN MIRROR AND REFLECTED INTO THE VIDI(CON CAMERA

SHOWN IN DARK BLUE. THE CAMERA FEEDS THE SIGNAL TO A VIDEO

DISPLAY TUBE IN THIS ILLUSTRATION, WHERE THE SCENE IS REPRODUCED

VISUALLY LINE BY LINE ON THE CRT MIJCH AS A COMMON TV PICTURE IS

PRODUCED.

OUR STUDY REVEALED THAT THE MAJOR DIFFERENCES FROM SYSTEM TO

SYSTEM WERE IN THE FRONT END OPTICS WHICH DEPENDED ON THE

SYSTEM CONFIGURATION SUCH AS AIRBORN, GROUND VEHICLE,

SHIPBOARD, ETC., AND ON THE DESIRED MEANS OF VIEWING THE IMAGE,

SUCH AS ON A CRT AS SHOWN HERE, DIRECT VIEWING OF THE EMITTER

ELEMENTS, RECORDING ON FILM, ETC. AS A RESULT, TI PROPOSED, AND

DOD EVENTUALLY ADOPTED, A SET OF COMMON HARDWARE OR COMMON

MODULES SHOWN IN THE MIDDLE PHOTO, WHICH EVENTUALLY WAS

INCORPORATED INTO THE WIDE RANGE OF FLIR SYSTEMS SHOWN IN THE

LOWER PHOTO.

VG-5

THE NEXT SLIDE ILLUSTRATES THE IMPACT OF THIS PROGRAM ON FLIR

COST. OF COURSE THE IMMEDIATE AND MOST VISIBLE IMPACT WAS ON

ACQUISITION COST WHERE A SIGNIFICANT REDUCTION WAS ACHIEVED,

LITERALLY SPELLING THE DIFFERENCE BETWEEN AN EXPENSIVE



LABORATORY CI RIOSITY, AND A VIAIBLE, AFFORDAILl A lAPON 'SSTE'i.

IUT AS YOU ALL KNOW, ACQIUISITION COST WAS ]11ST THE TIP OF THE

\-6

THERE WAS ALSO TREMENDOUS IMPACT ON THE HIDDEN COSTS LISTED

HERE, ALL OF WHICH ARE OF KEY INTEREST TO THE ILS COMMIUNITY. OF

COURSE GREATER COMMONALITY .MEANS FEW SPARES AND REDICED

PROVISIONING AND MANAGEMENT COST. THIS IN TURN RESULTS IN

REDI'CED NEEDS FOR SPECIAL SUPPORT EoQ I'ti:'NT, TA AININ(. AND DATA.

IN ADDITION, THE COMMON MODIILE DEVELOPMENT LED To IMPROVED

RELIABILITY, WHICH I'D LIKE TO ADDRESS VERY BRIFFLY.

VG-7

THROIJGH DESIGN ACTIVITES SUCH AS SHOWN ON THIS SLIDE, A NUiMBER OF

KEY RELIABILITY IMPROVEMENTS WERE MADE.

FOR EXAMPLE ONLY 39 UNIQUE ELECTRONIC PARTS ARE USED, OF WHICH

26 ARE MIL-STANDARD. ALSO, OPERATING STRESS LEVELS WERE REDU(:ED

AS INDICATED HERE.

VG-9

AS A RESULT OF THESE ACTIONS IT WAS POSSIBLE TO PREDICT A HI(GiH

INHERENT RELIABILITY FOR THE COMMON MODULE SYSTEM AS W ELL AS TO

CONDUCT EXTENSIVE DEVELOPMENT TESTS AT THE COMPONENT AND

MODULE LEVELS.



STILL ANOTHER ILS FALLOUT OF THIS PROGRA' WAS IN THE AREA OF

MAINTAINABILITY.

VG-I0

THIlS CHART ILLUSTRATES TWO LEVELS OF MAINTAINABILITY ACHIEVEMENT

FOR THE COMMON MODULE SYSTEM. A SCAN OF THE REQUIRED VERSUS

DEiONSTRATED COLUMNS SHOWS ANYWHERE FROM 2 TO I TO A GREATER

THAN 10 TO I RATIO OF REQUIRED VERSUS DEMONSrRATED MEAN REPAIR

TIME. THE IMPACT OF THIS PLUS THE RELIABILITY ACHIEVEMENT

MENTIONED EARLIER SHOULD BE RECOGNIZED BY THIS AUDIENCE.

VG-I I

MY POINT IN DISCUSSING THIS SCENARIO IS THAT I HOPE I HAVE

ILLUSTRATED HOW WHAT STARTED OUT AS AN ACQUISITION COST

REDUCTION PROGRAM AND PROVED TO BE AN EXTREliELY EFFECTIVE

ONE, ALSO HAD MAJOR ILS IMPLICATIONS, AND HOW THESE EVOLVED NOT

ONLY THROUGH THE REDUCTION OF SPARES INVENTORY. TRAINING, AND

DATA, BIJT THROIUGH THE AVML&ABILITY IMPROVEMiENT MADE POSSIBLE

THROUGH THE JOINT IMPACT OF THE DESIGN, RELIABILITY

MAINTAINABILITY AND ILS COMMUNITIES. INCIDENTALLY, A KEY' ELEMENT

OF TI'S SUCCESSFUL PRESENTATION OF THIS CONCEPT TO THE DOD WAS

THE LIFE CYCLE COST ANALYSIS BASED ON THE ABOVE FACTORS, THAT

WAS DEVELOPED THROU)GH CLOSE ILS AND PRODUCT ASSIRANCE TEAM

WORK.



Tll +I-ONP POINT I WANT TO DIS('I sS ('.ONCE .RN, S T', AIRE, OR

M,OFt: ARE QI'ALITY AS'I 'RANCE, AND ITS IMPACT ON LOGII'l('S SI'PPORT

I" I Y I OI "V"7 ALL 'IEN THE NEXT CHART AT skl IF TI iF OR OTHER,

IW 'T I'l SHOWIN, IT HERE TO EMPHASIZE A POINT.

Vci-12

AHAT\r THIS SHOWS IS THE PERCENT OF DOD'S COST FOR H-%PDWARE AND

SOFTARE, AND THE DRAMATIC REVERSAL OVER THE LAST 20 YEARS.

SOFT\;,ARE NOW ACCOINTS FOR OVER 80% OF DOD COST AND THAT

NUMBER CONTINUES TO RISE. EVEN MORE SIGNIFICANT IS THE

PROPORTION OF THE SOFTWARE RELATED COST THAT IS DEVOTED TO

SOFTWARE MAINTENANCE - OVER 70%, A STATISTIC THAT SHOULD BE OF

CONSIDERABLE INTEREST TO PEOPLE IN THE LOGISTICS FIELD.

MANY OF US IN THE QUALITY AND RELIABILITY ASSURANCE FIELD HAVE

HAD TO REORIENT OUR THINKING TO THIS NEW FACT OF LIFE OVER THE

PAST DECADE, AND I WILL ADMIT THAT WE STILL HAVE A WAY TO GO

BEFORE WE FEEL TRULY COMFORTABLE WITH SOFTWARE QUALITY

ASSURANCE METHODS AND TECHNIQIUES.

I WOULD LIKE TO SOUND A NOTE OF CAUTION TO THOSE IN THE ILS

COMMUNITY AS WELL. I DON'T SEE A WHOLE LOT OF ATTENTION BEING

PAID TO THE SUBJECT OF SOFTWARE IN MANY, IF NOT MOST, ILS

PROGRAMS, CERTAINLY NOT THE DEGREE OF ATTENTION THAT THIS

CHART WOULD IMPLY IS NECESSARY. LET ME EXPLAIN WHAT I MEAN.

WE ALL KNOW WHAT IS MEANT BY THE HARDWARE CHARACTERISTIC



C IL LED, "MAINTAINABILITY". I IT WIAT ' I , -TA. \R F

MAINTAINABILITY? LET ME GIVE YO1 A LITTLE BACKRIol'Nl) ON sOlI-

CHARI-C'TERISTICS OF SOFTWARE MIAINTNINABILITY.

VG- 13

THIS CHART SHOWS WHY SOFTWARE MAINTAINABILITY IS SO IMPORTANT.

NOTE THE SMALL PROPORTION OF SOFTWARE THAT COULD BE USED "AS

DELIVERED" OR AFTER MINOR CHANGES, ABOUT 5% IN THIS EXAMPLE.

ALMOST 20% WAS ISED ONLY AFTER EXTENSIVE REWORK AND ALMOST 50%

WAS NEVER USED SUCCESSFULLY. I DON'T KNOW THE REASONS OR

BACKGROUND OF THIS DATA, BUT I DO KNOA THAT A SYSTEM IS JUST AS

MiCH OF A SUPPORT PROBLEM WHETHER IT IS "DOWN" BECAUSE OF A

SOFTWARE PROBLEM OR A HARDWARE PROBLEM.

VG-14

THIS CHART ILLUSTRATES SOME OF THE HIDDEN SUPPORT COST THAT

ACCOMPANY SOFTWARE. MANY OF THESE YOU WILL RECOGNIZE AS

SIMILAR TO THE SUPPORT ELEMENTS FOR HARDWARE, AND ILLUSTRATE

THE ABSOLUTE NEED FOR SOFTWARE CONSIDERATION IN ANY ILS

PROGRAM.

VG- 15

THIS NEXT SLIDE SHOWS THAT THE SOURCE OF MOST SOFTWARE ERRORS

OCCURS VERY FAR UP STREAM, IN THE REQUIREMENTS ANALYSIS AND

DESIGN PHASES, WHICH ACCOUNT FOR 80% OF THE SOFTWARE ERRORS.

THIS CHART ALSO ILLUSTRATES THE DRAMATIC INCREASE IN THE COST OF

CORRECTING ERRORS, WHICH IS A FACTOR OF 3 TIMES HIGHER IN THE

OPERATIONAL PHASE THAN IF CORRECTED IN THE DESIGN PHASE, AS AN

EXAMPLE.



VG- I 6

THIS FIGURE ILLUSTRATES SOME OF THE ATTRIBUITES OF SOFTWARE THAT

CAN BE USED TO MEASIJRE AND CONTROL ITS IlMPAC'T ON SYSTEM

PERFORMANCE AND ABAILABLITY. THERE ISN"T TIME IERE TO GO INTO

THESE BIJT THE POINT IS THAT TECHNIQIES AND NEASURES ARE BEING

DEVELOPED TO TAKE SOFTWARE DEVELOPMENT FROM A "BLACK ARE" TO

SOMETHING AT LEAST RESEMBLING A SCIENCE.

VG- 17

HERE ARE A FEW DEFINITIONS OF THESE FACTORS THAT YOU CAN SCAN. I

WOULD SUGGEST THAT THERE IS MUCH TO BE DONE IN THIS AREA AND

THAT ANY ILS PROGRAM SHOULD PROVIDE FOR APPROPRIATE M EASURES

TO ADDRESS SOFTWARE SUPPORT ISSUES.

MY FINAL POINT TODAY CONCERNS THE SIUJAECT OF SPARES

PROCUREMENT. OF COURSE WE ARE ALL CONCERNED OVER THE

INCIDENTS WHICH HAVE RECEIVED WIDE PUBLICITY IN RECENT MONTHS.

I'M SURE THIS AUDIENCE IS VERY FAMILIAR WITH THIS SUBJECT.



I HAVE NOTICED HOWI-VER, A RECENT TREND ON Til: PPT I) DO) TO

ADD VARIOUS "ASSURANCE" REQIIREMENTS TO SIPARI, PITCHASES,

REQI IREMENTS THAT TYPICALLY HAVE NOT BAEN IMPO4SED IN THE PAST.

OF COURSE I HAVE NO WAY OF KNOWING WHETHER THESE REQUIREMENTS

ARE THE RESULT OF A WELL THOUTGHT OlT NEEDS ANALYSIV, ('R WHETHER

THEY REPRESENT AN OVER REACTION SOMEWHERt" IN THE LOGISTICS

SI'PPOR T/PROCUREMENT CHAIN. I DO KNOW THAT THESF. R EQI IREMENTS

WILL ADD ADDITIONAL COST, AND WHAT'S MORE IMPORTANT, MAY NOT

HAVE ANY APPRECIABLE IMPACT ON SYSTEM PERFORMANCE. TWO

EXAMPLES ARE ILLUSTRATED ON THIS SLIDE.

VG-18

I 4OIJLD URGE THOSE OF YOU WHO HAVE ANYTHING TO DO WITH

ESTABLISHING SPARES PROCUREMENT CONTRACTS, ON BOTH SIDES OF THE

TABLE, TO BE SURE THAT YOU INSIST THAT YOUR RELIABILITY AND

QIIALITY ASSURANCE PEOPLE KNOW WHY THESE REQ.IREiENTS ARE

BEING IMPOSED, WHAT THEY ARE SUPPOSED TO ACCOMPLISH, AND

WHETHER IN FACT THEY DO WHAT THEY ARE SUPPOSED TO.

I GUESS I'VE USED tiP MY ALLOCATED TIME SO I'LL STOP. I HOPE I'VE GIVEN

YOU SOME FOOD FOR THOUGHT IN WHAT I CONSIDER TO BE THREE

CRITICAL SUPPORT AREAS - STANDARDIZATION, SOFTWARE, AND SPARES

PROCUREMENT ASSURANCE.

THANK YOU
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INNOVATION AND PREVENTION OF ERROR,

THE WAY TO ILS SUCCESS

I. INTRODUCTION

MY MESSAGE TODAY IS THAT INNOVATION IS THE KEY TO SUCCESS IN DESIGN,
AND THAT PREVENTION OF ERROR IS THE KEY TO LOW COST, HIGH QUALITY PRODUCTION.

A SUCCESSFUL WEAPON SYSTEM IS ONE THAT HAS BEEN PROPERLY DESIGNED TO
ACHIEVE THE STATED REQUIREMENTS, HAS BEEN FAITHFULLY PRODUCE D ACCORDING TO
THAT DESIGN, AND IS USED AND SUPPORTED BY TRAINED, MOTIVATED PERSONNEL. THE
IMPORTANCE OF THE ASSURANCE SCIENCES IN ACHIEVING THIS DESIRED SUCCESSFUL
PRODUCT, CANNOT EASILY BE OVERSTATED.

RELIABILITY AND MAINTAINABILITY AS CHARACTERISTIC OF DESIGN PROBABLY
REACHED THEIR HIGHEST POINT OF POPULAR EMPHASIS DURING THE 70'S. RECOGNITION
OF THE IMPORTANCE OF DESIGNING RELIABILITY AND MAINTAINABILITY INTO A PRODUCT
CAME IN THE FORM OF SPECIAL CONTRACT CLAUSES, THE DEVELOPMENT OF GRADUATE
LEVEL PROGRAMS THROUGHOUT THE COUNTRY, AND IN SYMPOSIUMS SUCH AS THIS ONE,
DEVOTED ENTIRELY TO THE ASSURANCE SCIENCES.

AS THE DECADE OF THE 80'S UNFOLDS, WE IN THE DEFENSE INDUSTRY ARE
FEELING THE INFLUENCE OF A BOW WAVE OF PRODUCTION. THE FAMILY OF WEAPON
SYSTEMS CONCEIVED AND DESIGNED IN THE 70'S ARE NOW REQUIRED IN GREAT NUMBERS
TO REPLACE AGING EQUIPMENT AND TO STRENGTHEN THE COUNTRY'S DEFENSE CAPABILITY.
THUS THE DIFFICULTY OF MAINTAINING HIGH STANDARDS OF QUALITY IN THE FACE OF
MASS OR HIGH PRODUCTION LEVELS HAS BECOME INCREASINGLY EVIDENT. THIS DIFFI-
CULTY EXTENDS FROM CAPITAL EQUIPMENT NEEDS, TO FACILITY NEEDS, TO MORE AND
BETTER TRAINED PEOPLE.

FROM THE USER'S PERSPECTIVE THE NEED FOR CONSTANT AWARENESS HAS OBVIOUSLY
NOT DIMINISHED. THE USER MUST NOW BE EVEN MORE AWARE OF THE PRODUCTION
PROBLEMS FACED BY THE NATION'S DEFENSE CONTRACTORS TO GO ALONG WITH HIS
UNDERSTANDING OF THE DESIGN CHALLENGES. WITHOUT THIS AWARENESS AN'D UNDERSTAND-
ING, THE END PRODUCT PLACED IN THE HAND OF THE FIGHTING MAN WILL NOT BE THE
BEST WE COLLECTIVELY CAN ACHIEVE.

I'D LIKE TO CONCENTRATE MY DISCUSSION ON DESIGN AND PRODUCTION, INDUSTRY'S
JOB. I'LL MAKE ONLY TWO BRIEF COMMENTS REGARDING THE USER'S JOB, AS SEEN
FROM THE INDUSTRY VIEWPOINT.

11. DESIGN

THERE ARE A LARGE NUMBER OF FACTORS CRITICAL IN PULLING A cUCCESSFUL
DESIGN TOGETHER: EXPERIENCE, TALENT, ORGANIZATION, COMMUNICAT iNS SKILL, ETC.
HOWEVER, IN TODAY'S FAST MOVING, HIGH TECH ENVIRONMENT, I BELIEVE INNOVATION
IS THE CRITICAL ATTRIBUTE -THE ABILITY TO RECOGNIZE SOLUTION PATHS THAT
OTHERS MIGHT OVERLOOK.

THE NEW CAPABILITY AND CAPACITY OF OUR COMPUTERS AND ELECTRONIC
INSTRUMENTS, THE BREAKTHROUGHS IN SCIENCE, AND THE DEGREE OF SOPHISTICATION
REQUIRED IN TODAY'S MODERN WEAPON SYSTEMS, DEMAND THAT OUR BRIGHT PEOPLE
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RECOGNIZE AND TAKE ADVANTAGE OF EACH AND EVERY ONE OF THESE OPPORTUNITIES
FOR INCREASED PERFORMANCE.

A PERFECT EXAMPLE OF INCREASED ILS PERFORMANCE COMES FROM SOMETHING
JUST RECENTLY DEVELOPED AT MY HOME BASE, MARTIN MARIETTA ORLANDO AEROSPACE.
IT'S CALLED REMOTE AUTOMATIC CAI IBRATION.

AS YOU KNOW, ONE OF THE SIGNIFICANT ELEMENTS OF DOWNTIME IN MODERN
WEAPON SYSTEMS IS PERIODIC VERIFICATION/CALIBRATION OF ELECTRONIC INSTRU-
MENTS. IN SOME EXTREME CASES THIS ACTIVITY CAN TAKE A WEAPON SYSTEM OFF
LINE FOR UP TO A WEEK. COMPOUNDING THIS PROBLEM, DURING THE PAST 10 YEARS,
MILITARY ELECTRONIC INSTRUMENTATION IN THE FIELD HAS GROWN RAPIDLY, NOW
TOTALING OVER 2 MILLION PIECES. THE SOPHISTICATION AND COMPLEXITY OF NEW
DIGITAL AND PROGRAMMABLE INSTRUMENTS HAS STRAINED THE VERIFICATION/CALIBRATION
CAPABILITY OF EVEN THE INSTRUMENT MAN*IFACTURERS AND HAS PLACED AN INTOLERABLE
BURDEN ON INSTRUMENT USERS.

THIS CALIBRATION DILEMMA SET THE STAGE FOR INNOVATION. TAKING TWO
INGREDIENTS: FIRST, RECOGNITION THAT VERIFICATION AND CALIBRATION WILL
BECOME INCREASINGLY TIME CONSUMING AND COMPLEX; SECOND, RECOGNITION THAT
THE STANDARD IEEE BUS MAKES AUTOMATIC CALIBRATION POSSIBLE: AND COMBINING
THEM WITH A SET OF HIGHLY SKILLED AND MOTIVATED PERSONNEL, MARTIN MARIETTA
ORLANDO AEROSPACE SET OUT TO DEVELOP WHAT T.kNS OUT TO BE A ONE-OF-A-KIND
CAPABILITY.

THIS CAPABILITY TO AUTOMATICALLY VERIFY/CALIBRATE ELECTRONIC INSTRUMENTS
USING A HOST COMPUTER AND SATELLITE LINK-UPS, NOW EXISTS AND IS IMMEDIATELY
APPLICABLE IN AT LEAST A SEMI-AUTOMATIC MODE, TO THE 2M INSTRUMENTS IN
THE DEFENSE INVENTORY. THIS REMOTE CAPABILITY MEANS, FOR INSTANCE, THAT
HARDWARE CAN BE CALIBRATED IN-PLACE WITH NO NEED TO ROTATE IT TO A DEPOT.
THIS MEANS AT SEA, ON THE FLIGHT LINE OR ON THE FRONT LINE. WITH ALMOST
ALL NEW SYSTEMS COMING EQUIPPED WITH THE IEEE BUS, THE FULLY AUTOMATIC MODE
WILL EVEN FURTHER DECREASE FIELDED DOWNTIME.

AGAIN, A PERFECT EXAMPLE OF INNOVATION'S EFFECT A UP-FRONT DESIGN
AND THE RESULTING FIELDED BENEFITS.

11. PRODUCTION

SWITCHING GEARS NOW, LET'S TALK ABOUT PRODUC'ION.

THE KEY TO SUCCESSFUL PRODUCTION IS PREVENTION OF ERROR. ERROR CAN
BE INTRODUCED AT ANY POINT DURING PRODUCTION AND CAN OCCUR FOR A MULTITUDE
OF REASONS, SOME SIMPLE AND SOME COMPLEX.

ONE SIMPLE REASON COMES TO MY MIND WHEN I RECALL ONE OF MY FIRST
ENCOUNTERS WITH PRODUCTION FLOOR PERSONNEL, WHILE WORKING FOR A TRUCK
MANUFACTURING COMPANY IN THE MID-WEST. I HAD SUCCESSFULLY CONVINCED THE
ENGINEERS, DESIGNERS, AND MANAGERS TO INCLUDE RELIABILITY AND MAINTAIN-
ABILITY AS CO-EQUALS IN DESIGN WITH PAYLOAD AND COST. I THEN CONCENTRATED
ON COLLECTING AND ANALYZING FIELD DATA, TO DETERMINE THE RESULTS OF THE NEW
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DESIGN EMPHASIS, AND TO TRACK PROGRESS. IN DOING THIS, I QUICKLY FOUND OUT
THAT SOMEWHERE BETWEEN WHAT THE ENGINEERS DESIGNED, AND WHAT THE CUSTOMERS
RECEIVED, WE HAD SOME SIGNIFICANT SLIP-UPS OCCURRING. IT TURNED OUT THAT
IN THIS NON-DEFENSE, HEAVY-IRON BUSINESS, I FOUND PRODUCTION WORKERS
ACTUALLY CHANGING THE DESIGN ON THE SHOP FLOOR. THEY MADE THESE CHANGES
BEI IEVING THAT THE NEW DESIGN WAS IN ERROR, SINCE THEY HAD MADE SO MANY
PARTS THE OLD WAY.

THIS EXPERIENCE RESULTED IN A "MAKE IT LIKE THE PRINT" CAM'PAIGN.

IN OUR SOPHISTICATED, HIGH TECHNOLOGY DEFENSE INDUSTRIES, WE DON'T
FIND MANY "MAKE IT LIKE THE PRINT" PROBLEMS, BUT WE DO HAVE OPPORTUNITIES
TO MAKE VERY SUBTLE, BUT POTENTIALLY DEVASTATING ERRORS. SOMETIMES THESE
ERRORS SHOW UP AS SCRAP, AND DECREASE OUR BANG FOR THE BUCK; SOMETIMES IT'S
EVEN WORSE, THEY MAKE IT THROUGH OUR ELABORATE SYSTEM Or CHECKS AND BALANCES
INTO THE HANDS OF THE USER.

CONSEQUENTLY, LIKE INNOVATION IN DESIGN, THERE IS A CONSTANT NEED
TO CONTINUALLY IMPROVE PERFORMANCE IN THE PRODUCTION ARENA. WE AT MARTIN
MARIETTA ORLANDO AEROSPACE, LED BY OUR PRESIDENT, ARE PLEDGING TO PRODUCE
FOR OUR CUSTOMERS, RELIABLE AND DEFECT FREE PRODUCTS, WHICH MEET ALL REQUIRE-
MENTS AT THE LOWEST POSSIBLE COST.

TO EMPHASIZE THE SERIOUSNESS OF THIS PLEDGE, OUR PRESIDENT HAS INSTI-
TUTIONALIZED HIS THOUGHTS BY LAUNCHING A COMMITMENT TO EXCELLENCE PROCESS.
THIS PROCESS EXTENDS TO EVERY ELEMENT OF THE COMPANY'S STRUCTURE. IT
REVITALIZES AND MODERNIZES THE INCREDIB3LY SUCCESSFUL ZERO DEFECTS PROGRAM
THAT MARTIN MARIETTA ORLANDO AEROSPACE STARTED IN THE 60'S. OUR COMMITMENT
TO EXCELLENCE PROCESS HAS ALL THE STRENGTHS OF ZD, FORTIFIED BY AN ADDITIONAL
20 YEARS OF COMPANY EXPERIENCE, AND BY A FEELING OF NEW EXCITEMENT COMING
FROM THE YOUNGER PART OF THE WORK FORCE.

THIS PROCESS, LIKE A CAREFULLY DEVELOPED QUALITY ENGINEERING PROGRAM,
IS A FORM OF PREVENTION. WITH TODAY'S SOPHISTICATION AND LARGE QUANTITY
PRODUCTION RUNS, THIS KIND OF CAREFUL UP-FRONT PLANNING AND ENGINEERING
IS REQUIRED TO MAXIMIZE QUALITY OUTPUT.

USING THE COMMITMENT TO EXCELLFNCE PROCESS AND A DYNAMIC PRODUCT
ASSURANCE DIRECTORATE, WE AT MARTIN MARIETTA ORLANDO AEROSPACE HAVE BEEN
PUSHING VERY HARD IN 1983 TO ACHIEVE THE PROPER EMPHASIS ON PREVENTION AND
PLANNING. WE'RE PROUD TO REPORT THAT WE ARE ACHIEVING SIGNIFICANT IMPROVE-
MENT. OUR YIELDS ARE STEADILY CLIMBING AND OUR DEFECTS/UNIT ARE STEADILY
FALL ING.

I'VE NOW COMPLETED MY DISCUSSION OF DESIGN AND PRODUCTION. I'VE
PROVIDED SUPPORT FOR MY PREMISE THAT THROUGH INNOVATION IN DESIGN AND
PREVENTION OF ERROR IN PRODUCTION, A SUCCESSFUL WEAPON SYSTEM IS DELIVERED
TO THE CUSTOMER.

I AM NOW READY TO DISCUSS THE CUSTOMER AND HIS CONTRIBUTION TO INNOVATION
AND PREVENTION OF ERROR.



PAGE 4

IV. USER FRONT END PLANNING

I'D LIKE TO KEEP THIS PART OF TALK SHORT, SIMPLE, AND LIMIT IT TO
THE USER'S REPRESENTATIVE, THE DEFENSE MANAGERS, BOTH IN AND OUT OF UNIFORM.

I THINK THERE ARE TWO PRIMARY WAYS THE MILITARY SERVICES CAN HELP
INDUSTRY PROVIDE BETTER WEAPON SYSTEMS. SINCE THESE ARE MY OPINIONS, I
WON'T TRY TO ELABORATE, I'LL JUST STATE THEM FOR YOUR CONSIDERATION.

FIRST: WORK TO MAKE SURE THAT FUNDS FOR INNOVATION IN DESIGN AND
PREVENTION OF ERROR IN PRODUCTION ARE MADE AVAILABLE UP FRONT. I THINK
THE BENEFICIAL LEVERAGING EFFECT OF THIS SMART MONEY MAKES IT WELL WORTH
THE CONGRESSIONAL BATTLES OF REQUESTING AND DEFENDING.

SECOND: CONTINUE TO STRENGTHEN THE REQUIREMENTS DEFINITION CAPABILITIES
WITHIN THE SERVICES. THIS UP-FRONT INVESTMENT ON THE PART OF THE SERVICES,
WILL LIKEWISE PAY EXTREMELY HIGH DIVIDENDS IN THE FORM OF REDUCED FALSE
STARTS, LOWER PROBABILITY THAT EQUIPMENT WILL BE OBSOLETE BEFORE IT IS
FIELDED, AND LESS CHANCE OF NEEDLESS DUPLICATION OF CAPABILITIES.

V. SUMM4ARY

IN SUMMARY, THE KEY TO ACHIEVING EXPECTED ILS AND ASSURANCE SCIENCE SUCCESS
IN EQUIPMENT DESIGN, IS THROUGH INNOVATION. THE KEY TO THE PRODUCTION OF
RELIABLE, SUPPORTABLE EQUIPMENT, ft-EMTIONOF ERROR.

IN LIGHT OF CURRENT EVENTS, THE EYES OF THE WORLD ARE ONCE AGAIN FOCUSSED
ON THE UNITED STATES AND ITS DEFENSE POSTURE. IT IS THEREFORE OF INCREASED
IMPORTANCE THAT THE DEFENSE INDUSTRY PERFORM AT ITS PEAK, RECOGNIZING THE
IMPORTANCE OF FRONT LOADING OUR IDEA AND PLANNING FACTORIES. LIKEWISE, IT
IS OF EXTREME IMPORTANCE THAT THE MILITARY SERVICES SUPPORT INDUSTRY'S NEED
FOR UP-FRONT INNOVATION AND PREVENTION OF ERROR IN MEETING THE CHALLENGE OF
THE 80'S.

THANK YOU.



IBMK>

w

z -J

0-

W~ &<

zz
3:lt NI wIIWn



-Id

-j z

z z C)
ja 

z z 
.

CL' z j: U2 0

oz Z 6'Z z
(1m .z 

> - 00
II- r 6- UO

0 ~ ~ 6W<
ji 6W 6L06

Z 0 0zz~ - ~ - ~ z 2~L"
0i 20 08D * 0 j

0UL
z z Zu

z ~ LU w
im <

A.

z 0L W wi
ma I

o



4,

7
.ii~ 7 ~§7-.- -

7 , 7 -'

"7 777 -

.77.'7.rt-7 - '77-

7-' '7 Pb"#~SN~............ 77)77 4 77

7 7 74'- 7'-,. i
'4

7~7~7"77( ~$ ~7 A' *7 r~ x~

4 t'j~4774.t4 ~ P~ ~'- -t

} 1-

* - ... 7 1
S*77~77* 77

C



r)F I'AFTMF NT O)F ()F FfW

CAPT. ANTHONY A. HASTOGLIS
NAVY PEPUTY JOINT TEST DIRECTOR

JLOTS II/CHIEF OF STAFF

J[.()TS I I ABSTRACT

A central precept of strategic mobility is the use of merchant
ships to support the sealift requirements for deployment of
supplies and equipment worldwide. Changes in the size and
make-up of the U.S. Merchant Fleet in recent years have driven
significant changes in the requirements for offloading these
ships in the objective area. In particular, the expanded fleet
of container and Roll-On/Roll-Off ships and their associated
dependence on fixed port facilities requires that the services
have the capability to offload these ships when port facilities
are limited or non-existent.

The "over-the-shore" offload requirement has resulted in the
development of new service systems and components for offloadirg
all types of cargo in an austere environment. This equipment
ranges from a completely new class of auxiliary crane ship to
offshore bulk fuel delivery systems and includes items from Army,
Navy and Marine Corps logistic systems. JLOTS II is an
integrated test of all new and existing service equipment
designed to support/the over-the-shore delivery of cargo and is
designed to evaluate them in coordinated use in a sustained
logistics environment under weather conditions up to and
including sea state 3.

The JLOTS II test objectives are as follows:

1. Assess the deployment capability of JLOTS equipment
items.

2. Assess the resources for installation and operation of
JLOTS equipment.

3. Assess service/joint capability to deliver cargo in
sustained over-the-shore operations.

4. Assess service/joint capability to control cargo
movement over-the-shore.

5. Assess the transition from Navy/Marine to Army over the
shore operations.

The test results will provide information which can be used to
validate and refine operational techniques, develop planning
factors and resource requirements and provide the basis for
determining deployment force support requirements in the future.

JLOTS II testing is organized in three phases. All tests will
take place at Fort Story, Virginia.



Ph a~r i , [, pl yment , 1 ! chedu led t, t k,' pI acc ir tho

summer of I )S3 and is designed to ad Jr,-.v ; i, quest. ion -f

transportabi I it.y of the equipment n(.('en ;ary to rnndu.t ,,,r

the f1hore operations. This phase will inrlude the lmidiri;

f_ two spet' i ali zed merchant Thi ps ( LASH and :;EA, EF) A H'. ,

subsequent offshore offload of major JLOT3 items. Th

ships are the only ships capable of hahdlino much of tho

large and difficult to handle JLOTS eq'2ipment. This phase

will provide valuable information on the preparation,

loading and delivery procedures for these itens.

Phase II, Roll-On/Roll-Off, is scheduled for the summer or

fall of 1983 depending on ship charter availability. In

this phase, two different types of RO/RO ships will be

loaded with a large variety of representative military

vehicles to test the installation and use of a new ramp and

platform facility which permit offshore off load of the

vehicles. The vehicles will be recycled several times to

the shore to provide round-the-clock, sustained operations.

Phase III, Throughput, is scheduled to take place in the

fall of 1984 and will be the most extensive phase of the

test. Throughput operations will begin with the instal-

lation of shore systems and focus on sL:stained container

and breakbulk cargo operations. Also, during this phase,

the various service bulk fuel delivery and storage systems

will be installed and operated. The containers and

breakbulk cargo will be recycled to the respective ships to

permit a total of nearly three weeks continuous operations.

During the cargo operations, Navy/Marine and Army systems
will be individually and jointly utilized and evaluated.

JLOTS II will be a unique test of the latest developments in

service equipment assigned to address the critical capability t,,"

deliver cargo to deployed units where port facilities are limited

or non-existent. The data derived from this test will provide the

baseline for strategic sealift planning as well as providing

valuable insights into service equipment capabilities and future

support requirements.
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F.IR(:IAI. UTILI TY CARGO VEHICIE (CV(C%')

PRESENTIRS: Cal Schilling, Manager Zone Service Operatlons , Detroit Zone
Office; Dave Patterson, Administrator, C'CV Operations, Cheverlot
Motors Corporattion

1B.:CTI VES:

To demonstrate how the CICV provram meets the requisites of the Military
Integrated l.ogistics Support Svytem

To establish goodwill and garner support and favorable response to the
CITV prod ram

To emphasize the fact that Chevrolet and General Motors care not only about
sales, but about service, too!

(This is a two speaker presentation)

Cal and I are here to talk about the Commercial 1t'litv Cargo Vehicle... or,

the CUCV.

But before we do, I'm sure you're wondering why General Motors sent two of

us here to talk to you.

No, it's not overkill...

...six months ago, Cal was the CUCV Administrator. lie handled the first half of

the contract and I'm responsible for the second half.

That's why there's two of us here...

I's like to give you a brief overview of General Motors. Dave and I work for
the Chevrolet Division of General Motors. Chevrolet is the Division res-
ponsible for CUCV Service. Chevrolet is also number one in truck sales.

General Motors is the world's largest engineering and manufacturing organization
with operations in thirty-seven countries.

Since its establishment in 1908, GM has been a leading producer of motor
vehicles, and is also a diversified manufacturer with a product mix that
includes integrated circuits, fiber optics, gas turbines, locomotives,
navigational systems, and on and on.

From 1971 to 1980, GM produced over eighty million ve...les including

annual production of more than a million trucks in six of those years. And
since 1916, GM has sold over twenty-three million trucks.

The CUCVs are based on the very popular Chevrolet "C" and "K" Series Light-

Duty Trucks. Pickups, Blazers and Chassis Cabs.

Since these trucks were introduced to the civilian market, more than seven
million of them have been sold. Now that's more tha, any other single vehicle
line In all of GM history!

.. .. ..



And of those seven million, twenty-six percent -- almost two ml lion of them --

have been 4-wheel drive models.

Certainly, all this expericnce in building trucks can provide the U.S. Military

with durable and reliable products.

The goal of the CUCV program was to provide the Armed Forces with virtually

an '1off-the-shelf" commercial vehicle...

... as a c st-effective way to acquire and maintain...

... a large fleet of tactical, standard-mobility, light-duty vehicles.

The CUCV is a prime example of Military adaptation with slight modification of

an existing, commercially available product. And the CUCV program is also

a good example of the Integrated Logistics Support System at work.

The (CUCV contract calls for 53,248 units with a 100 percent option. Addition-

ally, General Motors is responsible for training, provisioning, providing

logistics support analysis data on a quarterly basis, furnishing publications

like operator and maintenance manuals, warranty implementation -- which, by

the way, calls for an extended warranty for each vehicle, supplying repair

parts and, in the U.S., the unique option of military self-service for warranty

work or having a local Chevrolet dealer perform such work.

Obviously, we don't have dealerships in such places like Lebanon, El Salvador,

Grenada, and so on...

Now let's take a look at what we term CUCV "challenges" since we don't have
"problems" at General Motors -- only "challenges."

And the CUCV presented quite a few unique ones...

First and foremost was that of providing a commercial vehicle for Military use.

Then there are the stringent Military acceptance standards.

The automated General Motoars warranty system had to be geared to accept the

Military maintenance request forms -- whibh are not automated.

Of course, there was the conversion of GM part numbers to national stock

numbers and vice versa.

The implementation of a warranty program that provides the Military the option

to perform warranty work, or for Cevrolet dealers to do it.

The obvious need for a top-notch warranty and technical assistance liaison

force.

And there had to be some way to tie in the military to the GM parts acquisition

process.

We'll breifly highlight how we met each of those "cha'lenges" one at a time...

of should I say we "mastered" each of those challenges?



I think "mastered"is the right word. *ave. Afterall, I had to handle the
tirst phase ot the crntract. That's why you were left with everything running
smooth lv.

Y,, know (al, I've been meaning to talk to you about that...

Wel l, not right now Dave.. let's move right along...

As. we said, otur fi rst ch.i I 'nge was to provide a commercial vehicle for
militarv use.

To begin with, we enlisted the support of the United Auto Workers at the Flint
Assembly Plant.

By and large, they're a group of patriotic folks who display a surprisingly
positive attitude, lots of pride and a fine spirit of cooperation.

In addition, we had to make special accommodations in our production process.
For instance, while we offer two-tone paint on civilian trucks, we had to
modify our assembly line paint procedures to achieve NATO camoflage standards.

There are also a number of unique parts that had to be added and changed from
the civilian version. Like having two alternators Instead of one, like
mounting the batteries in a different location, and so forth.

To do all this, we had to thoroughly train production-line assemblers, inspec-
tors and supervisors.

Meeting the stringent Military acceptance standards also provided us a unique
opportunity. Obviously, by the very nature of defense and Military operations --
like ambulance work -- these vehicles have to be durable and dependable.

General Motros goal is to build the best product in the industry, whether it's
a car, a truck or a Military vehicle. And General Motors vehicles meet or
exceed government and industry standards for commercial, personal and rec-
reational use.

But the Military requirements for performance and acceptance caused us to be
even more intense on every aspect of this vehicle to assure the highest
possible overall production quality. And one of the many things we did was
to establish a special inspection stationjust off the assembly line devoted
exclusively to CUCV quality assurance.

This one was a real challenge., interfacing the GM automated warranty system
with the Military system which is basically not automated. You could say
it's a "stubby pencil drill".

We had to come up with a way to interface a DA form 2407 with our computer
operat ions.

So, we established the CUCV "Warranty Clearinghouse" -- or CUCV Warranty Office
where the Military claims are sent direct. Here a staff of people convert the
Military handwritten forms to the GM automated system. All dealer claims
are handled outside of the CUCV Warranty Office in the normal manner.



There's also a "toll-free" 800 telephone number for special assistance. Once
the Military maintenance forms are put in the computer, we automatically

trigger the replacement of warrantv parts into the Military supply system.

Talk about integrated logistics, the computer additionally provides us with a
quarterly report that categorizes repairs by location, type, expense or

anvthing else those "logisticians" over at TACOM can come iip with.

This one wasn't as easy as it might seem.

There are close to 5,000 parts in each CUCV. and vch part, naturally, has
a GM part number, hut, since they are Military vehicles, each part also re-

quires a national stock number. GM uses a six-part code, the Military uses

a nine-part code. Illustrations and nomenclature ir. also different.

Well, it took us over a year to complete the complicated process of converting

(N part numbers to national stock numbers and nomenclature, as well as adding

S-M-R Codes. Usable-On Codes, and so on. Computer files were developed to

build in cross-checks to help maintain a master parts record.

The special warranty program developed for the Military provides optimum

flexibility. As stated earlier, Zhe Military has the option to perform its

own warranty work utilizing their on-base repair facilities or they could bring

the CUCVs to a local dealer. In the beginning, this crated some special

challenges for us.

What we worked out was a system whereby the Military -- through the CUCV

Warranty Office -- receives future extended warranty deductible cost credits

for all warranty work they do. In addition, replacement parts are automatic-

ally sent directly to the usi:ig units instead of some centralized warehouse.

Or, the Military can siiply have any of the more than 5,000 Chevrolet dealer-

ships nationwide perfort warranty work. This system allows usinR units

complete maintenance and flexibility without any compromise.

With all these new systems, part numbers, quality control standards and over

50,000 vehicles to deliver, there was a need for a group of field people to
provide CUCV warranty and technical assistance.

However, Chevrolet was ready for this one. A force of professionals was al-

ready in place. They were busy answering the needs of our nation's commercial

fleet users. These Chevrolet people are titled fleet service managers and are

very capable of helping the Military Identify, order and stock parts. They

also assist units and installations in receiving new vehicles. They provide

advice, counsel and liaison between the Military and Chevrolet.

I'd like to add that these fleet service managers are highly experienced and

trained people -- possibly, they're the best service minds in the automotive

industry, period. Without question, they perform duty above and beyond what

the contract calls for.



nI

I'm sure as v.S. taxpayers, we are all very sensitive to what happens when the
Military goes shopping for repair parts. Recently, the newqpapers have been
filled with incredible stories of the Military having to pay extraordinary
costs for parts. This often defies rational thinking.

Well. out-of-warranty parts can be ordered right through normal Military
channels, using national stock numbers. Or, in emerencies, they can be

purchased direct trom local Chevy dealers. Either way, the Military gets
competitive commercial rates.

That concludes our overview of CUCV- associated challenges and opportunities.

We at Chevrolet and General Motors are proud to be involved with the U.S.
Army Tank Automotive Command on the CUCV program. We feel this program meets
not just the letter of the contract, but also the spirit of the Integrated
Logistics Support System.

The spirit of cooperation that helps achieve the goal of providing the Army,
Navy, Air Force and Marine Corps with an "off-the-shelf" commercial vehicle
as a cost-effective way to acquire and maintain a large fleet of tactical,
standard-mobility, light-duty vehicles.

On behalf of General Motors, Chevrolet and Cal, I'd like to thank all of
you for the opportunity to share our CUCV experiences here today. We've
certainly learned a lot during our involvement in the CUCV program.

Another thing we've learned form the good folks at DARCOM is that each action
leads to an effect, but the probabilities, or perhaps even the outcomes,
are unknown.

Uncertainties may be further classified as things you don't know and things
you don't know you don't know.

But believe me, we're learning.

And we love the experience.

At Chevrolet and General Motors,we care about the CUCV program, and, frnakly,
we appreciate the business.

This concludes our presentation.

Thank you.
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ARTIFICIAL INTELLIGENCE AND ROBOTICS

Robert M. Sasmor 
1

U.S. Army Research Institute for the Behavioral and Social Sciences

The purpose of this paper is to try to communicate why behavioral scientists,
specifically those charged with responsibility for research to maximize combat
effectiveness of soldiers In military systems, are interested in certain selected
techniques developed in the domain of artificial intelligence. Hopefully, this
paper will explain what we believe artificial intelligence is, why we are
interested in certain aspects of it, and what we expect it to do for us.

Artificial intelligence today. as approximately two decades ago, is an area
of much interest, concern, confusion, and myth. I would like to begin by
attempting to demystify the myth. The myth is that artificial intelligence will
lead to machines that think. Exposure to this myth is fairly frequent. It is
personified in HAL in the movie "2001", and in R D 2in "Star Wars". Ethical
issues aside, it is my belief that our purpose ii not to create machines which
think, but to create systems which can provide assistance to overloaded human
beings, who will inundated with data and operating under terrific time constraints.
The need for much systems is great. So to is the promise of relief being
offered by some of the techniques of artificial intelligence. It is my belief
that if sufficiently realistic goals are set, artificial intelligence eventually
can provide incalculable assistance to humans in such operational settings.
This is the promise of artificial intelligence. Now let me try to be more
explicit with regard to the areas of particular interest.

What 1. Artificial Intelligence (and Robotics)?

As is often the case, in rapidly developing areas there are almost as
many formal and functional definitions of artificial intelligence as there are
practioners involved in the field. For the purpose of this exposition, I should
like to fall back on a simple, somewhat sirple minded, definition of artificial
intelligence. That is, that artificial intelligence is the study, design, and
development of systems that perform logical functions which, when done by humans,
are referred to as "intelligent". Obviously, this rather loose definition
encompasses quite a large area. Specifically, behavioral scientists are
interested in a particular subset of the problems Implied by this sweeping
definition. This subset involves research and applications, using the techniques
developed within the domain of artificial Intelligence, for teaching people and
for providing assistance in problem solving, decision making, and planning.
These concerns ca~n be lumped under the general rubric of "expert system" - a
term that will be functionally defined later on.

I Address: Dr. Robert M. Sasmor, Director, Basic Research, 11SARIBSS.
5001 Eisenhower Avenue, Alexandria, Virginia 22333



As a very brief aside, let me address the area of robotics. The brevity
of my comments on robotics will be due to my lack of knowledge of the area,
rather than to my having crystalized extensive knowledge into a few succinct
statements. As a behavioral scientists, I have only a laymans knowledge of,
and appreciation for, robotics. Nevertheless, I feel safe In stating that
robots appear to offer tremendous potential for doing either extremely tedious
or extremely hazardous jobs that human beings do not wish to do, fatigue
rapidly on, or should not be exposed to unless absolutely necessary. At the
current time there exist a large number of industrial, or so called "assembly
line" robots. These are complex machines vhich. when thoroughly preporgramed,
can perform a complicated series of tasks, many of them extremely intricate
and requiring sensitive manipulation. These are not the type of robots which
are of interest to the research community trying to provide some assistance
to military operations. Rather. the kinds of robots of concern are systems
capable of receiving sensory input or communications from the environment,
understanding this environment by the use of buit-in models, formulating
the necessary plans for taking action in this environment, excuting the plans,
monitoring the execution and providing necessary modification to the operation,
as either the enviroment or the specific task changes. If such robotic systems
are to be developed, experts are agreeded that four areas are required to
advance the current state-of-the-art. These are the development of appropriate
sensors, mechanisms for suitable manipulation, mechanisms for locomotion,
and the so called "intelligent superstructure" -- the data compiling, problem
solving and planning algorithms which are necessary If such systems are not to
be completely preprogramed for every step of their operations. It is this
last area, I.e. the intelligent superstructure, which is of Interest to
behavioral scientists. In fact, It is my contention that the same research
problems and considerations to be discussed under expert systems, apply eq~ually
whether these planning and monitoring systems are enbedded in large underground
computerized command posts, small portable microelectronic systems, or self
contained mobile robots.

Why The Interest?

Why the intense, apparently sudden, Interest In artificial intelligence on
the part oi 'ehavioral scientists? For years psychologists have worried about
decision making. They have studied it under stress, under uncertainty, and
under a variety of conditions. Similiarly, behavioral scientists have looked
at methods and strategies for Instruction for an extended period of time. Only
recently have they become aware of the fact that individuals calling themselves
artificial Intelligence research personnel have attempted to address many of the
same problems using a different battery of tools, tools which to behavioral
scientist appear strange but highly powerful In comparison to the methods that
they themselves have used. Years ago Minsky stated that cognttive psychology
provided a mode of how humans processed Information and this model provided
material for artificial Intelligence Investigators to initiate research on how
such behavior could be incorporated into computer driven systems. However it
is only In the past several years that the cognitive psychologists and artificial
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intelligence personnel have started to talk to one another, becoming increasingly
aware of one anothers interest in similar efforts, and begun to develop a field
now known as cognitive science. which attempts to encompass these diverse approaches
within it.

While the above may explain the apparent sudden interest, it does not explain
the intensity of this Interest. This Is generated by the vision those of us
working in support of military systems and operations have of the foreseeable
future. A vision mirrored in the concerns which behavioral scientists and
others have of emerging conditions in the society ais a whole. Certain trends
already apparent, are predicted to severely increa within the next one to two
decades. Among these are an increasing flood of data, with an accompanying
paucity of information. That is, individuals will be so over whelmed by the
follow of specific pieces of input that they will have insufficient time to sort
through them and put the significant pieces together to determine the information
content carried by these multiply messages. Further. it is anticipated that
normal day to day operations will occur under considerable more time compression,
particularly compressed in the battlefield of the future. At the same time, we
are tbrcoming aware that the increasing complexity of the systems, upon which
we are becoming increasingly dependent, continues to accelarate. For operators
of such systems this leads to two problems. One problem is learning to use
the new system. The second is learning to understand the system, what It does,
and what it will provide, so that users can make appropriate use of the information
provided. A side issue here, but one of which research personnel are becoming
increasingly aware, Is the need to provide users with a mental model of the
operations internal to such a complex system, so that, as the system partially
degrades, for whatever reason, and the Information provided to the users is no
longer completely accurate, they will be able to both recognize that the data
provided to them are off the mark and will be able to make a mental estimate
of the necessary correction to apply to the provide to the output data so that
they can continue with these critical, time pressured tasks. An equally
important set of problems arise for the personnel who have to maintain such
complicated systems. They must learn how to do day to day problem more complex
analytic problem solving in terms of their diagnostic troubleshooting. The
potential problems enumated above lead interest in two major areas. For both
operations and maintenance personnel there is the problem of learning to do
the task. This has lead to an increasing focus on what Is referred to In the
jargon of the trade as "Intelligent computer based instruction". In theory,
this Is instruction provided by a computer driven system, which Is individually
tailored to the needs of the specific individual attempting to learn. A
somewhat fuller discussion of ICAI will be presented below. The second major
area which arises, is the need to provide expert aiding devices to problem
solvers, be they decision makers or maintenance personnel. Both of these areas
of research, ICAI and aids for problem solution, can be subsumed under the
general heading of expert systems. In brief, an expert system is one which
contains the knowledge of the expert, and which is available to the user
providing suggestions for how to procede in problem solving, as well as
specific data for the solution of the problem, throughout the course of the
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problem solving session. Such systems not only incorporated expert knowledge
and an optimal approach to the problem solution, but respond to the specific
needs of the individual user as he or she attempts to proceed through the
problem. In sum, they are "user friendly" - that they provide the information
that user needs, in a way which the user can easily get to and comprehend, as
the user needs it, and in the format which the user finds comprehensible.

In sum. the intense interest In the techniques of artificial Intelligence
an the part of the behavioral scientist, particularly in the military setting,
is that it is anticipated that these techniques will help us to provide answers
so that the people can cope with the future problems of the operational Army.

What Is Expected?

To elaborate on the concepts above, there are several major issues where
artificial intelligence techniques are seen as potentially invaluable tools
In current and future research. Among these are how people learn, including
how people incorporate new information into an already existing data base and
how they learn by analogy. Ante area is that of how people organize,
retrieve and use information. This Is the area known as "knowledge representation"
within the artificial intelligence domain. Another area Is that of how people
make decisions, this includes stepwise decisions in problem solving, and how
they plan, which may be reviewed as a sequential series of small problem solving
situations strung end to end.

There are three specific areas of research interest which I would like to
discuss. These are intelligent computer aided instruction, decision aiding,
and a somewhat more diffuse series of problems under the general heading of
requirements for basic research.

Intelligent Computer Aided Instruction (ICAI): For several years there
has been an increasing interest In utilizing the computer to teach specific
subject matter to individuals. Two specific advantages are claimed for such
instruction. First, the ratio of teachers to learners is reduced, while at the
same time freeing the Instructor to focus on the unique problems of the student
or the instructors special, "$expert", none routinely captured knowledge. The
second advantage Is the ability of the student to go through the program at
his or her own pace. Such "self paced instruction" allows each student to
progress through each segment of his or her own rate without regard for the
rest of the class. Intelligent computer base Instruction (ICAI) is an attempt
to take such computer based instruction one step further. The concept in ICAI
is that the system will have a model of the well trained student built Into it.
The student will be able to take a Initial series of preprogrammed or self selec-
ted segments at his or her own pace. Throughout the course of the various seg-
ments, the computerized system will be able to respond to students' queries with
regards to specific pieces of subject matter. At the same time, the computer will
be able to do two other things. First, it will be able to query the student,
using so-called computer adaptive techniques, which extract knowledge about what
the student knows more rapidly, to develop a picture of the students understanding
of the subject matter at any given stage of the sequence and to match this against
its Idealized model of what the student should know at this point. Under true
ICAI conditions, the system will be able to modify the pre-orogram course of ins-
truction to address the unique problems of the gaps In a given students knowledge.
Second, and perhaps more Important, the system will be able to detect plans In
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the students knweg ae previously undetermined, and drawing upon a large
bank of materials, will be able to provide either necessary background or the
underlying material for the Individual student, or provide alternate explana-
tions. This letter is a more important point than previously realized. Recent-
ly, It has been discovered that as much teaching is in terms of analogy, it is
imperative to determine wether the stfldent understands the similArly underlying
model being used. For example, It is common practice to describe electric flew.
in terms of water flow. However, recently it has been determined that many indi-
viduals have a faulty understanding of the phenomena of movement of fluids through
pipes. Accordingly, explanations covered in these terms are often not understood
by the student. The systems envisioned would dett -ne this and provide alternate
explanations. In sum ICAl offers a promise of truly individually tailored teach-
ing. capable of coping with the unique learning styles and approaches of each
student, while insuring that the underlying knowledge base is properly Imparted
or brought up to snuff during the course of the Instruction. Finally, it offers
the opportunity to provide the most expert instruction gleaned from subject
matter experts while freeing the instructor to concentrate on those unique
aspects of his or her experience or pedological style which cannot be expilicty
captured in any automated system. The ability to analyze, idenitfy and work
with the students individual no~thod of learning new knowledge and incorporating
this into his or her existing knowledge structure Is an area where much
exploration remains to be done. However, initial work indicates that this is
not only possible, btit that it may be possible to modify the students learning
behavior in given situations; to insure more complete and efficient learning.
Although still in the early stages research on, ICAl offers sufficient promise
to have generated considerable excitement and activity among both researchers,
teachers, and potential students.

Decision Aiding: Efforts have been made to develop systems which will
collect, process and collate large amounts of information for use by decision
makers for many years. The first of these systemswas the "SAG.E Air Defense
System". The first large scale such system was 4651- -- developed for control
of worldwide operations of the Air Force's Strategic Air Commnand. Two problems
identified earlier In research on such systems were the need to determine
optimal methods for collating and presenting to potential users the data contained
within the system, and the fact that by consending such information and eliminating
some of the primary reports, a filtering system was being built between the
ultimate user and the raw data. Within recents years the focus of concern has
begun to shift towards how to digest and prepackage large amounts of complex
datn in shorter periods of time, so that decision makers can be saved the
time consuming work this involves, and allow them to focus their expert skills
on the decision making itself. A related problem, arises from research which
indicates that even expert decision makers, functioning in their area of expert
knowledge, are subjected to systematic bias, of which they are unaware. This
leads to the question of when to automatically call certain machine processing
capabilities into effect to avoid this type of bias. For example, in certain
specialized situations, probability assessments must be based on the complex
calculations of the Bayeslan, conditional probability distribution, rather
than the Gaussian, normal distribution. Under the stress of time pressure,
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experienced decision makers often fail to distinguise this special set of
circumstances. Further, when they do. they do not have the time to make the
necessary complex and time consuming calculations in their heads. This leads
to a question ot when to call into play these high speed, specialized routines
of the computer, and is really a specialized subset of the problem of the
optimal allocation of effort between human and machine.

The problems described above will be acerbated as decision makers are
required to deal with more complex and complicated situations, with considerably
more sensor input data, under the compressed timeframes envisioned for the
potential future battlefield. If decision makers -re not to be swamped by
the flood of input data, some way must be found to sort through It for them,
to make some sense of these multiply Inputs, to evaluate them as the decision
maker would, and to present them to the decision maker In an extremely rapid
timeframe. Such a system would be of vaulable assistance by allowing the
decision maker LO focus on the ultimate use of the input data, rather than
spending considerable time sorting through the raw Inputs.

Further, such systems offer the opportunity to deal with two problems
which will become of increasing severity in future time compressed operations.
The first of these is an unfortunate, but often replicated finding, that
individuals under stress, tend to fall back on their previous experience
rather than using their intelligence. This should not be interperted to
Indicate that individuals, in particular leaders for whom this finding was
first determined, are stupid or that intelligents is not important for such
individuals. What it indicates is that human beings, including leaders, when
placed under sufficient stress begin to deteriorate in their performance.
Decision aiding systems are one possible way to alleviate this problem, as
well as the problem of systematic bias mentioned above. Second, such systems,
if they are based upon truly efficient decision making procedures, derived
from experts in the area, offer the potential for providing all decision
makers with the most expert knowledge available in their specialized field.
Some of the techniques incorporated into such system would serve this purpose
by automatically suggestion alternate approaches for processing and interpreting
the input data and providing the decision maker with a range of Interputations
based upon these alternate approaches. In this way, they offer the opportunity
of providing a more flexible predigested data base from which the decision
maker could operate.

The ability to provide flexible input to decision makers is a future
promise. Current systems, as a rule, are not this advanced. Current systems
require that constraints, either those of the environment or those imposed
by the decision maker, be prepackaged into the existing data bank. Once
built In, such constraints are not modifiable. As a result, the systems are
rigid and cannot response either to changing demands of the environment or
changing requirements of the decision maker. Current research Is beginning
to explore avenues for alleviating this problem.

If planning is looked upon as the sequential solution of a number of
specific problems, with the results of one step impacting upon the Input data
for the next solution in the chain, such decision aiding systems can be viewed
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Developing New Techniques - Basic Research: While one Individuals basic
research is anothers applied. the applications of artificial intelligence
techniques In the areas of ICA] and decision making/problem solving/planning
as discussed above, commonly are regarded as applications of already existing
techniques. A number of other questions arise with regard to developing or
modifying tools, which will allow the resulting system to offer greater
flexibility and begin to approach truly "intelligent" processes, either by
mimicing the procedures used by human beings or by developing alternate ones.
There are a number of these areas of basic research which are of paramount
Interest at the given moment. Among these are:

"Flexibility of Constraints -- Current systems must be built with
constraints with regard to allowable situations and ground rules. Once built
In these are not modifiable. Unfortunately, this does not correspond to the
constraints imposed by the real world. Current investigations are looking
at ways to make such constraints modifiable. Further, there is a growing
interest In developing approaches which will allow the user to Insert the
constraints she or he feel appropriate, based upon her or his expert knowledge,
at the moment of use. The difficulties which this Inability to modify constraints
imposes upon such systems has been known for awhile, but came particularly to
the fore in the attempt to develop automated systems for airplane traffic
direction.

Flexiable Goal Setting -- Humans are capable of setting out to
achieve one objective, assemble their resources to do this, determine the most
appropriate approach and assess the probability of success or failure in a
given operation. However, humans also are capable of identifying a target of
opportunity, not previously known to them, and modifying their plans based
upon an assessment of the value of the new objective or goal, the probability
of success in this undertaking based upon suitably modified plans, and the
cost of delaying or ignoring the accomplishment of the original goal. This
truly is adaptive behavior. Current systems do not exhibit anything like this
degree of human adaptive behavior. Basic understanding of how to develop such
systems Is an area of considerable interest.

Self Teaching Systems: -- Human beings are capable of learning from
their previous experience. As they go through various experiences they modify
their subquent behavior based upon what they have learned In previous similiar
situations. Development of techniques for incorporating such learning from
experience on the part of large computer systems is an area of considerable
Interest at this time, albeit a largely unexplored one.

Partially Incomplete/Inaccurate Information: -- When forced to
do so, human beings can operate with incomplete data and/or partially correct
data while making assessment of the incompleteness or Inaccuracy of the data
amd the potential impact that this has upon their decisions and/or applications.
It is hoped that in the next decade, tools for developing systems capable of
similar performance will be developed.
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precursors to planning systems. As we learn more and more about the mechanisms
which humans use in planning activities, the possibility arises that we may
be able to begin to develop truly adaptive systems where constraints smay be
modified as occasion arises and where it may be possible to do planning just
prior to the time of use rather than trying to prepackage as is currently done.
The knowledge of planning approaches pe se. known as Metaplanning, is an
area of intense interest at this time.

Two further comments seem appropriate with regard to decision aiding/problem
solving/planning systems. The first of these is that a major area of current
concern Is for so called distributed planning. This Is a situation where
decision makers, who are not colocated, will be making independent decisions,
but where the results of one individual's decisions have some impact upon the
progress of another decision makers plan. Although something is now about the
ways individuals make decisions, and therefore plan, very little is known about
the way group decision are made, and almost nothing is known with regard to the
problems which may evolve in distributed decision making. To complicate the
situation, there is the problem that the distributed decision makers will have
only partially overlapping data bases. The question of the necessary redundancy
and data base sharing required for such systems remains open.

The second conmment with regard to such decision aiding/planning systems is
really a more general one in regard to expert systems in general. Expert
systems, as stated above, attempt to incorporate the data base and procedures
of recognized experts in the field. The small number of systems which have
been successful to date, typified by Mycin and Prospector, have operated from
the assumption that all knowledge in a given area was known, could be incorporated
into a data base, and could be called forth as necessary. Despite the tremendous
Increases in chip technology, microelectronics, and computers in general, some
question has begun to be raised about the ability to incorporate all domain
knowledge within a given system, particularly when the question of small size,
rugged packaging for battlefield use, and transportability must be taken into
consideration. Further, it is quite conceivable that in the next decade or so.
systems will begin to tap into areas where all knowledge is not known, where
unique unanticipated situations may be encountered. As a result, there may not
be an expert to provide all of the information. Further, workers in the field
estimate that it takes approximately three years to get all the knowledge from
a single expert incorporated into the system, without any assurance that the
data base or procedures are not Idiosyncratic. As a result, there is rising
interest in the area that system engineers refer to as critical factor analysis,
i.e. an analysis of those points in the problem solving/decision making process
which are critical, and require special subsets of data and procedures conceived.
This attempt to focus on the critical nodes in problem solving, while an area
of considerable argument among experts in the field, offers the possibility of
developing smaller scale expert systems which will provide as much assistance

to the decision maker/problem solver, while being less cumbersome and time
consuming to develop.



Inductive Reasoning: -- Current research. and system development,
are largely based upon deductive reasoning, I.e. that is, reasoning from
first principles. Unfortunately, this often is not the situation with which
military decision makers must deal. More typically, military personnel must
take a mass of Incomplete, partially Inaccurate and confliciting data, and
attempt to build from that a picture of the antagonist's operations, with the
intent of reasoning back from that as to the opponents strategy and plans, in
an effort to develop an appropriate counter strategy and plan. Such reasoning
from partial evidence is inductive reasoning, an area of considerable interest
but relatively little work at this moment. It is anticipated that research
on inductive logical systems will increase in the croming three to five years
and that the results will be of significant impoti!c( in to future military
user s.

Nonlinear Problem Solving: -- People are taught to solve problems in
a stepwise, linear, "logical" fashion. However, experts in various areas have
insisted for considerable time that this is not the way in which they solve
problems. They talk about "recognition of pattern", or "Jumping into the
problem" or other phrases. Only recently has the research community begun to
take seriously these expert comments. Now there is considerable interest in
the basic research community in the problem of parallel processing of various
portions of the problem. Although it is much too early to tell the direction
this research will take, the possibility is inherent that this approach it
will open lines of exploration into modes of thinking and of problem solving
more complex and sophisticated then the stepwise, linear, "logical" processes
which have been explored in the past. There are even some who feel that this
line of research may begin to open some previously closed doors with regard
to the true meaning of intelligence and "creativity".

Sumrarj: Having gone on at greater lenth then I had Intended about the
many interesting questions for which I do not have answers, and then told you
much more about penguins then you wanted to know, it is now time for me to try
to return to the original point. I started out to discuss what artificial
intelligence and robotics were, why behavioral s~ientists are so interested,
in the techniques developed in these domains, and to tell you what we hope
they could do for us. Finall,. I come to this last point. Perhaps it is
time to make explicit that which has been inexplicit in all the proceeding.
That Is. that the Interest of behavioral sciences in the techniques of artificial
intelligence is their promise of providing the guidelines and where with all
to develop machine based systems which, by being truly compatible with human
thought processes, will be easily accessable and compatible wit' the needs and
requirements of the human operator, and which will offer effective, hopefully
optimally effective systems, for teaching large amounts of difficult information
to average individuals and providing assists and aids to expert and nonexpert
alike in decision making/problem solving/planning in situations where the human
mind stands in danger of being overwhelmed by the flood of raw information and

9



the pressing time constraints of the situation. As our world becomes more
complicated, more time compressed, and richer in data inputs, such systems
offer the promise of providing assistance to the human intellect by rapidly
collating and processing the volumninous data inputs and presenting the user
with useable information, while showing the user alternate goals and approaches
which they may wish to consider, along with probability assessments of the
potential outcomes and impacts of these alternate plans and goals. It is this
promise that has generated such interest, enthusiasm, concern, and even fear,
with regard to the development and potential application of these systems.
Further, it is this promise, which makes many of us feel that, if conceived
and kept within realistic constraints, and not over promised, these approaches
offer hope for providing assistance to human beings who will have to operate
in the complex systems and society we envision in the next several decades.

10
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ABSTRACT

If Logistics Support Analysis is to be effective, people must be found who
can translate early design concepts into support resource requirements.
This requires analysts who can operate with little guidance and minimal in-
put data to produce estimates and analyses which can be used by management
to select among alternate designs. Such people are difficult to find, hard
to retain, and require a unique managerial style if maxim=m results are to
be obtained. This paper presents proven techniques for the development and
management of professional analysts.

INTRODUCTION

The directives on Logistics Support Analysis (LSA) refer to it as an itera-
tive process with three essential elements: identification and quantifica-
tion of the support resources, design influence toward supportability, and
development of the support concept. Ideally, to perform these tasks, a
person should have a solid background in military aviation maintenance, a
degree in engineering, a thorough understanding of all aspects of the logis-
tics system, a degree in statistics or operations research, and, probably,
a computer programming background to manipulate the "asses of data involved.
If such individuals exist, the author has never encountered one. People do
exist, however, with several of the required fundamental skills. There are
numerous papers, articles, and books discussing the technical process and
how to conduct it, but little has been written on how to manage a logistics
support analysis program. The nature of the analytical effort, the type of
skills required, and the creative, innovative approach required for success,
all call for a unique style of management to optimize the results of the
program.

THE LSA PROCESS

The identification and quantification of the support resource requirements
for a given design, and the utilization of those support requirements as part
of the rationale for altering the design in favor of greater supportability
require the ability to translate design features into support requirements.
The support analyst must be sufficiently familiar with engineering to under-
stand the technical aspects of the proposed design and sufficiently familiar
with the logistics system to estimate the spares, support equipmnt, train-
ing, and manpower which are required to maintain the system in the field.
The probabilistic nature of the reliability process and the consequent prob-
abilistic nature of the resources required for a specific failure mode must
be translated into what are essentially deterministic design requirements
for the logistics system.



The process of translating design features into support requirements must
be done repetitively at increasing levels of detail and accuracy as the de-
velopment process proceeds. The familiar chart showing the degree of con-
trollability of program cost could well have been labelled a curve of the
flexibility of design. The farther into the design process, the more dif-
ficult it is to alter the design for improved supportability. We have then
a major dilemma - the accuracy of the analyst's estimates of support re-
sources is lowest at the point when those estimates have the greatest use-
fulness to the program manager who is interested in increasing supportability.

To the LSA manager, the problem manifests itself in terms of highly motiva-
ted, professional analysts agonizing over incomplete data in order to com-
plete a critical trade study that may significantly impact the future of
the program. The more the manager attempts to stress the urgency and im-
portance of the task, the greater the tendency for the analyst to want to
agonize over every decimal, stall for more or better definition of the data,
or start quibbling about technicalities and fine points. A major effort is
required to explain this issue to the analysts without falling into the trap
of "hip-shooting" the support analysis. It is natural that the analysts who
most fall into the "agonizing" group are often the best qualified and most
concientious. The one specific thing that can be done is to train an aware-
ness of the sensitivities of the analysis and of how to assess relative
sensitivity. With an understanding of relative sensitivity the analysts
can use ranges of inputs and determine if critical decision values are within
the predicted ranges.

Perhaps the most critical task of the LSA Manager is to assess the relative
criticality of accuracy versus timeliness for a specific analysis or trade
study and to decide when sufficient data is or is not available to reach an
analytical conclusion. The manager must be aware of overselling the analy-
sis. High pressure directed toward the selection of one multi-million dollar
approach over another for a possible gain of only a few percentage points
of cost difference is ridiculous if the LSA Manager knows that the probable
error of the basic data is greater than that. The LSA Manager who cannot
or will not face this issue will find that his LSA program is irrelevant in
terms of his ability to influence design.

RECRUITING ANALYSTS

What type of personnel should be recruited to fill the LSA Analyst's role
if it is so difficult? The critical feature of the analyst's task is his/her
ability to translate design into support resources. This requires a fmil-
iarity with similar designs and their support resources that is not normally
acquired in the industrial sector. The consensus among a fair number of
contractors is that this task can best be performed by ex-military mainte-
nance technicians.

The nature of the operating environment and the constraints which that en-
vironment places upon the support system make it difficult for technicians
without military experience to understand the customer requirement. This
talent can best be sumamrised as a need for "scenario empathy" and "hardware
familiarity". The other supporting skills of aptitude for analysis and a
methodical orientation are secondary to the ability to "think like a customer".
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Practical experience has shown that the actual skills that are necessary for
the analysis can be taught fairly readily if the individual possesses the
correct attitude and aptitude.

Is it feasible to hire engineers to fill the LSA role? First, engineers
are, by and large, ouch more expensive than ex-military technicians. Second,
engineers are a major advantage only in the early, conceptual stages of the
LSA process. Once the "documentation" phase of the support analysis program
has begun, the engineering talents need be only a minority of the personnel
resource, and the ex-.military technicians can be very effectively employed.
The best of all possible worlds would be a grout' that met both criteria.
However, that group is a very scarce resource. A group that is a balance
of the tu.o types, with the mix changing as the program evolves, is the most
practical solution. There does appear to be a training effect for the tech-
nicians in this environment as well, so that a synergistic effect is achieved.

ORGANIZING THE EFFORT

The selection of "execution tactics" for organizing and executing the LSA
effort must be based on a corporate strategy for Logistics Support Analysis.
Since the LSA effort is essentially a developmental activity that increases
during conceptual development and decreases during production, a strategy
must be designed to retain and utilize the analytical expertise over multiple
programs if repetitive recruiting and training crises are to be avoided and
analytical quality maximized.

The strategy recommended is one of system and analytical specialization with
program diversification. The LSA group must avoid fragmentation by program
so that the analytic force works several programs. This is particularly
useful during the pre-contractual phases of conceptual development when the
limited supply of high-quality analysts can be shared by several potential
programs until they reach the point where full-time personnel are economi-
cally feasible or can be justified to the program manager. The specializa-
tion by type of analysis (cost analysis, maintenance planning, spares, esti-
eating, etc.) can be of major assistance in selection and recruitment of an
analytical cadre, since no one individual need perform all of the critical
functions of a given trade study or analysis. A small number of "systems
integrators" will be required to supervise, train, and pull the elements
together. This is the resource that must be protected.

One facet of the LSA organization that needs detailed consideration is the
baseline comparison study effort. An on-going effort is required to develop
and maintain the historical baseline file so that it is available to the
analysts for use in comparisons. This data, however obtained, must be pro-
cessed into a format where it can be understood and used by the program LSA
analysts with minimal effort. This data is a critical part of the LSA pro-
grams and can take a long time to develop if no such effort exists.

To support the field data, a technical order file must be obtained for the
baseline weapon system. This also can be a long-lead effort and requires a
dedicated maintenance activity. The author has found it most effective to
maintain a "data center" that contains baseline comparative data for several
program: field maintenance data, provisioning data, stock number directories
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and technical orders. One or two analyst.. are dedicated to the maintenance
of the data center with a collateral function of assisting other analyst.
in finding, extracting and interpreting the data. In terms of formal orga-
nization, the Northrop experience suggests that the sost effective approach
is to structure major organizations by type of analysis with secondary or-
ganizations, considerably less formal, by functional systems. The program
integration is handled by designating "lead analysts" for each program from
the senior analysts of the group. This type of organization allows the LSA
M~anager maximum flexibility in responding to program crises by borrowing
people short-term across programs.

The Program Managers always vant dedicated full ti-ne people. It should be
explained that the above "matrix" approach provides them with an overall
higher quality of personnel and a surge capability for short term efforts
such as proposals, special problems, etc. This effort also allows the cost
of such activities as the data center, software maintenance, and LSA training
to be shared by several programs for an overall cost advantage.

TRAINING

The basic skill requirements for the analyst have already been discussed.
The fact that these skills are in rather limited supply implies that the
personnel who are actually recruited will requirr training in Logistics
Support Analysis. If a proper in-house software program has been developed,
the LSA documentation required by the customer as a deliverable can be in-
sulated from the analysts who work several programs. The data is input to
the computer which correctly formats the data for delivery to the customer
or for extraction and use by management. The analysts require training
only in execution of the software, not in the actual documentation formats.
Since LSA data elements are standardized by IIIL-STD-1388, the real training
requirement lies in the development of the data. However, Northrop has
found that training in basic computer literacy and terminal skills is also
required for most people in the target population for recruiting. The
course outline shown in Figure I is from the Northrop LSA Training Course
which focuses on basic LBA skills and assumes that the trainee is am ox-
military maintenance technician with the correct aptitudes and attitudes.
It provides some 100 hours of training in 23 modules supplemented by re-
quired reading, homework, and proficiency tests. Upon satisfactory comn-
pletion of the course, a certificate is presented by the Vice-President,
ILS with suitable motivational speeches by the managers involved. The, pri-
mary stress is on professionalism. A syllabus details the learning objec-
tives for each of the modules. Instructors are selected from the senior
analysts who use the established course materials to present a module.
These instructors are designated as subject matter experts f or the module
and are available to the students for questions and follow-up after course
completion. This provides recognition and encourages professionalism among
the instructors. It also promotes esprit among the LSA group.

Since the instructors are also designated as responsible for the appropriate
section of the LBA procedures, their course preparation time usually doublesi
as a procedural review during which update requirements are identified to
incorporate recent experience into the formal procedures. Given the complex-
ity of the LBA activity, the manager cannot maintain en awareness of the
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detailed technical content of the LSA Procedures which constantly require
update as newer and more efficient ways of performing the analysis are de-
veloped and improved software becomes available. The major portion of the
Northrop LSA procedure essentially duplicates the course content and die-
cusses data development. Documentation procedures discuss the operation of
the automated LSA system. These procedures constantly require minor re-
visions to elaborate the explanation of some point regarding data input,
bring new software programs on-line, and respond to analyst suggestion* for
improving efficiency. Maintaining a cross-reference between the data devel-
opment procedures and the docu.mentation procedures also require. effort but
not nearly as much as having the two sets of procedures integrated into a
single document.

The Northrop procedures provide a detailed discussion of how to operate the
automated LSA software. Each data element required for completion of each
data field on each screen is explained, and instructions are provided for
movement from screen to screen and field to field. Supporting these pro-
cedures are more detailed procedures for each of the major data areas, such

as maintainability data, spares estimating, SHR coding, cost estimating,
repair level analysis, etc. Since most of the group leaders and managers
are also instructors, this approach has permitted a high level of integra-
tion among the procedures, the training, and the actual operations.

MANAGEMENT AND MOTIVATION

The recruitment, training, and organization policies presented here provide
a framework for the development of an operational Logistics Support Analysis
group that can be employed with maximum flexibility to achieve the objec-
tives of MIL-STD-13S8. The management of the day-to-day operations of this
organization requires some additional comment, if full effectiveness is to
be achieved. The analyst force, built up vith great difficulty, must be
retained within the company and must be motivated to continue to exert its
best efforts, even vhen it may appear that those efforts are achieving lit-
tle impact. Such motiviation can be best achieved through a combination of
participative management techniques. One of the best is the Quality Circle
Program.

A hard-line authoritarian, "Theory V", manager will have great difficulty
in achieving the objectives of NIL-STD-1388 because the analysts will all
too often lack an appreciation of where the program is going or have only
limited access to the required technical data. It is this information that
permits them to influence those facets of the design that are concurrently
under greatest scruitiny by senior management. The properly managed LSA
group has extremely good coinmication lines, both vertically and horizon-
tally. The Northrop experience has found that using some of the "integrators"
as "interfacers" and "horizontal data collectors" can actually provide the
LSA manager with sources of information that will not be available to him
through vertical channels until too late to permit him to influence the
decisions.

An essential element of this management style is for the manager to dele-
gate attendance at many technical meetings and perhaps same progran office
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meet ings. There are three reasons to delegate these responsibilities:
first, to provide many of his people with visibility and a sense of commit-
stent and involvement; second, to promote a greater awareness within the LSA
group of what is going on in the program; and third, to serve as a training
effort for future, senior "integrating" analysts. Weekly meetings should
be held of the entire analyst force -- where the manager briefs his people
on what he sees going on at the top level; senior analysts brief on major
projects status; and each working analyst is encouraged to report on his
efforts, problems, and questions, particularly regarding objectives -- to
promote the necessary vertical and horizontal data exchanges while contri-
buting significantly to group motivation.

One major task for the manager is rumor control. At these weekly sessions,
he can find out the rumors, quell them if necessary, and provide a "pep
talk", if appropriate, after program set-backs. It also provides a ready
forum for personal praise of performers and group corrective action where
necessary.

A weekly activity report with quasi-mandatory inputs from all personnel as-
sists these efforts, particularly if the workers are encouraged to submit
to the manager everything, inclut ing trivia, with the winnowing of what is
reported upward left to the manager's discretion. Personnally, the author
has found that including a little less important material provides visibil-
ity to analysts in less sensitive jobs, a "feel" of the on-going effort to
senior managers, and often surprises as to things the manager did not know
were happening, both from group inputs and from senior management reactions.
It can be an excellent medium for "trial balloons" to test receptivity to
major design changes initiated within ISA. It also is a very useful tool
at performance review time.

An LSA-group quality-circle can provide the manager with excellent feedback
from the floor as to problems with the LSA program. It is an excellent
forum for obtaining group support for changes to procedures, policies, etc.
While there may be "challenges" to management style, if the manager will
himself participate and provide a certain level of leadership, the circle
can result in more of the group gaining an understanding of what his goals
and objectives really mean. Often, dicussion of the problem results in
training that effectively resolves the problem with no managment action
really required. The standard quality circle training is, in fact, extremely
relevant to the LSA process and provides another source for an analyst in
gaining a basic knowledge of the problem-solving process.

One thing that sams to have worked quite well is to maintain a high level
of employee visibility over the nature of their job and responsibilities.
A fairly detailed job responsibility description was prepared and distribut-
ed to all analysts. This job description discusses the purpose of the job,
specific responsibilities, knowledge and experience requirements, perfor-
mance expectations, accountability for job performance, and career progres-
sion. The point of the foregoing discussion is to stress that the position
is a professional one. The individual must assume responsibility for the
success or failure of the program and for insuring that he personally does
everything possible to increase the company's profit potential. The



career progress section discusses the difference between the various levels
of classification and the types of skills and experiences necessary for
progression. A detailed career development record is distributed in con-
junction with the job description. it list& the DOD publications and direc-
tives over which knowledge is required and the specific modules of the LSA
training course for which increasing levels of competence are required if
the individual is to advance in grade level. Management charters for the
managers of Support System Design and ILS Support Analysis were briefed to
the analysts, and copies were furnished upon request. The job description
furnished is closely correlated with these charters.

SUMMIARY

An effective LSA program requires a force of dedicated, professional
analysts who are interested and motivated to achieve the objectives of the
program. These analysts should possess a rare combination of aptitudes,
skills, and job experience which makes them difficult to find, hard to train,
and easy to lose to competitors. Developing these analysts requires a very
clear understanding of what the manager wants done, how he wants it done,
and what type individual he wants to do it. A company strategy on LSA
management is essential to prevent the n~roblem from "repeating" itself on
each program. Such a strategy as described here will enable a company to
develop, and retain, an effective LSA capability. Too many LSA managers
start by staffing up the office and then realize that they have hired too
many of the wrong talents. Recovering from this can be an agonizing ex-
perience for any program. Hopefully, the suggestions here will be of use
in preventing such a disaster. While participative management is good sense
in most professional organizations, in Logistics Support Analysis it is the
only way that the job will ever get done properly.
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LOGO ON PRIOR TO PRESENTATION

GOOD MORNING LADIES 9 GENTLEMEN.

I APPRECIATE THE OPPORTUNITY TO BE HERE TODAY AND TO SHARE WITH

YOU SOME CURRENT INFORMATION ABOUT MODERNIZATION IN THE ARMY.

SLIDE 1 ON

o MY OPENING CHART IS FROM A RECENT COVER TO THE ARMY LOGISTICIAN.-

THE LOGISTICIANS .... THE MAGAZINE WE USE TO KEEP THE LOGISTICS

COMMUNITY UP TO DATE.

o THE PICTURE IS SYMOBLIC OF WHAT I WANT TO TALK ABOUT TODAY.

THAT IS, OUR TRANSITION TO MODERNIZATION AND THE CHALLENGES IT

REPRESENTS, NOT ONLY FOR THE LOGISTICIAN... BUT ALSO FOR THE TOTAL

ARMY, AND FOR THE INDUSTRIAL COMMUNITY.

SLIDE 1 OFF

SLIDE 2 ON

THE REAL PROBLEMS WE FACE IN THE ARMY ARE NOT MODERNIZATION

PROBLEMS. LORD KNOWS, WE NEED TO MODERNIZE OUR WEAPON AND

SUPPORT SYSTEMS TO PRODUCE 'A TOTAL ARMY EQUIPPED AND SUSTAINED

TO WIN ANY LAND BATTLE.N



THAT IS OUR "MATERIEL GOAL," ONE OF THE SEVEN ARMY GOALS

ESTABLISHED BY OUR CHIEF OF STAFF. AS THIS CHART INDICATES,

THE REAL PROBLEM IS IN FORCE INTEGRATION AND WITHOUT THE LOSS OF

READIESSSLIDE 2 OFF

HERE'S WHAT WE MEAN BY TOTAL SYSTEM FIELDING (PAUSE)

SLIDE 3 ON

TALKING IN TERMS OF "LOGISTIC NEEDS," OUR NEEDS ARE FOR NEW

IDEAS, NEW APPROACHES, AND NEW MATERIEL WHICH WILL ENABLE US TO

HAVE THE RIGHT SUPPLIES AND EQUIPMENT IN THE RIGHT PLACE, IN THE

RIGHT QUANTITIES, AT THE RIGHT TIME. WE MUST BE ABLE TO DO THIS

ROUTINELY AS A PART OF OUR TOTAL SYSTEMS FIELDING EFFORT.

NOTE THAT OUR THEN VCSA AND NOW OUR CSA HAS EMPHASIZED THE

ORGANIZATIONAL APPROACH. BELIEVE ME, THIS THRUST IS A PART OF OUR

DAILY MODERNIZATION EFFORT. I THINK IT IS IMPORTANT TO MENTION THAT

OUR VCSA IS ACTIVELY INVOLVED IN ALL PHASES OF FORCE MODERNIZATION.

HE IS CURRENTLY REVIEWING ALL REQUESTS FOR CONDITIONAL RELEASES OF

EQUIPMENT AND FULLY INTENDS NOT TO F[ELD ANY SYSTEM THAT IS NOT

TOTALLY SUPPORTABLE.

SLIDE 3 OFF

2



SLIDE 4 ON

THIS MODEL PORTRAYS THE EIGHT (8) FUNCTIONAL AREAS AND THEIR

INTERRELATIONSHIPS. NOT TO BE CONFUSED WITH 17 OPERATIONAL FUNCTIONAL

AREAS I WILL MENTION LATER. IT DEMONSTRATES THE WAY THAT THE SYSTEMS

AND PROCESS OF THE ARMY MUST FUNCTION VERTICALLY, HORIZONTALLY, AND

ITERATIVELY. THIS CHART TOUCHES ON MANY ONGOING INITIATIVES IN THE

ARMY TODAY.

FORCE DEVELOPMENT IS THE FOUNDATION UNDERLYING ALL OTHER

FUNCTIONAL AREAS. IT PROVIDES THE DETERMINATION OF THE ARMY'S

REQUIREMENTS AND AUTHORIZATIONS FOR PEOPLE AND MATERIEL.

FROM A FORCE MODERNIZATION PERSPECTIVE, CONCERN FOR THE

ACQUISITION FUNCTION EXTENDS BEYOND THE SPECIFIC MATERIEL ITEM

BEING FIELDED TO OTHER COMPLEMENTARY AREAS SUCH AS THE

AVAILABILITY OF ASSOCIATED SUPPORT ITEMS OF EQUIPMENT (ASIOE),

PUBLICATIONS, PRESCRIBED LOAD LIST ITEMS, TRAINED PERSONNEL, AND

APPROPRIATE FACILITIES.

THE TRAINING FUNCTION IS THE VEHICLE FOR ACCOMPLISHING AN ORDERLY

TRANSITION FROM CIVILIAN STATUS TO MILITARY LIFE.

3



HAVING PRODUCED SOLDIERS AND PROVIDED THEM WITH BASIC SKILLS AND

KNOWLEDGE, WE MUST THEN DISTRIBUTE THESE PEOPLE AND THE ACQUIRED

MATERIEL ACCORDING TO THE PRIORITIES AND CONSTRAINTS ESTABLISHED

BY THE ARMY.

AFTER DETERMINING THE DISTRIBUTION OF PEOPLE AND THINGS, WE THEN

MUST DEPLOY UNITS, PEOPLE, AND THINGS NOT ONLY IN CONUS BUT

OVERSEAS IN ACCORDANCE WITH THE WORLDWIDE COMMITMENTS OF THE

ARMY. THIS INVOLVES NOT ONLY AGENCIES ON THE ARMY STAFF OR AT

OTHER LEVELS OF DOD BUT ALSO CIVILIAN TRANSPORTATION

ORGANIZATIONS AS WELL.

IN PEACE OR WAR THE ARRIVAL OF PEOPLE AND MATERIEL IN UNITS, AT A

PREDETERMINED DESTINATION, ESTABLISHES A REQUIREMENT TO SUSTAIN

THEM.

THE TEN CLASSES OF SUPPLY, THE AUTHORIZED STOCKAGE LIST

(ASL), OR PRESCRIBED LOAD LIST (PLL ARE SOME EXAMPLES OF SYSTEMS

OR TECHNIQUES USED TO SUSTAIN PEOPLE AND MATERIEL. MAINTENANCE

IS ALSO A SUSTAINMENT PROCESS FOR MATERIEL.

14



IN ESSENCE, THE ARMY SUSTAINS ITSELF THROUGH THE ACQUISITION AND

USE OF RESOURCES TO INCLUDE PEOPLE, THINGS, MONEY, TIME,

INFORMATION, AND VERY IMPORTANTLY TCNOLO.GY. WHILE THE ARMY IS

SUSTAINING ITSELF, IT IS ALSO CONSTANTLY DEVELOPING ITSELF.

UNITS ARE DEVELOPED THROUGH COLLECTIVE TRAINING USING DEVICES SUCH AS

ARMY TRAINING EVALUATION PROGRAM, EMERGENCY DEPLOYMENT READINESS

EXERCISES, AND OPERATIONAL READINESS TESTS.

FINALLY, THERE COMES A TIME WHEN THE ARMY DOES NOT HAVE A

NEED FOR SPECIFIC PEOPLE OR EQUIPMENT, AND THEY ARE SEPARATED FROM

MILITARY CONTROL. THE ARMY NORMALLY SEPARATES MATERIEL BY THE

PROPERTY DISPOSAL OFFICE (PDO) PROCESS OR THROUGH FOREIGN MILITARY

SALES ACTIONS. IN THE CASE OF OLDER EQUIPMENT BEING DISPLACED

BY MODERNIZED EQUIPMENT, THE COMMANDER LOSING THE OLDER MODEL MAY VIEW

IT AS A 'SEPARATIONN ACTION WHILE THE COMMANDER RECEIVING THE

DISPLACED ITEM WILL VIEW IT AS AN *ACQUISTION' FUNCTION. IN FACT,

DISPLACING EQUIPMENT IN FORCE MODERNIZATION NOT RESULTING IN A MD OR

£iACTION IS, IN REALITY, A (RE) *DISTRIBUTION' FUNCTION. IN TERMS

OF ILS, WE MUST TREAT DISPLACED EQUIPMENT IDENTICALLY TO NEW EQUIPMENT

WHEN IT IS BEING FIELDED TO A UNIT FOR THE FIRST TIME. WE ADDRESSED

5



THIS IN OUR RECENTLY PUBLISHED ILS REGULATION AR 700-127. ALL OF

THESE FUNCTIONS, WHILE STANDING ALONE, DO NOT REPRESENT A SYSTEM.

HOWEVER, WHEN WE APPLY FEEDBACK LOOPS BETWEEN ANY AND ALL OF THESE

FUNCTIONS AND PROVIDE THE NECESSARY RESOURCES TO ENABLE LEADERSHIP,

COMMAND, AND MANAGEMENT TO DO ITS JOB, WE THEN HAVE A FUNCTIONING

ARMY AT ANY LEVEL OF ORGANIZATION. WHEN THE FUNCTIONAL LIFE CYCLE

MODEL IS APPLIED TO FORCE MODERNIZATION, THE FOCUS CENTERS ON A

TOTAL SYSTEMS FIELDING CONCEPT. THE TOTAL SYSTEMS FIELDING CONCEPT

ENVISIONS THAT NEW AND REDISTRIBUTED EQUIPMENT IS FIELDED

SIMULTANEOUSLY WITH RELATED PUBLICATIONS, ASIOE, FACILITIES AND

ORGANIZATIONAL AND MANNING SUPPORT. ALL OF THESE FUNCTIONS AND

AREAS ARE BEING CLOSELY SCRUTINIZED THROUGH OUR VCSA DIRECTED AND

CHAIRED FUNCTIONAL AREA ASSESSMENTS WHICH ARE ONGOING BY FUNCTIONAL

AREA IN THE ARMY. THIS IS A MAJOR EFFORT BY OUR LEADERS TO FIELD

ONLY THOSE SYSTEMS, UNITS, AND EQUIPMENT, WHICH IS READY FOR COMBAT.

SLIDE 5 ON

KEEPING IN MIND THAT FORCE MODERNIZATION INCLUDES FORCE

DEVELOPMENT, ORGANIZATIONAL MODERNIZATION AND EQUIPMENT

MODERNIZATION, THIS SLIDE PORTRAYS SOME OF THE MAJOR CONCERNS OF

THE LOGISTICS COMMUNITY.

6
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THE BOW WAVE OF MODERNIZATION IS HERE AND WILL BE WITH US FOR A FEW

YEARS. TO PRECLUDE FAILURE WILL REQUIRE NOT A LOGISTICS, BUT A

TOTAL TEAM EFFORT.

SLIDE 5 OFF

SLIDE 6 ON

AS GENERAL THOMPSON MENTIONED THE OTHER DAY AT THE LUNCHEON

PRESENTATION, THE ARMY'S RATE AND SCOPE OF MODERNIZATION IS

GREATEST SINCE WORLD WAR II. THIS CHART COVERS A FEW SELECTED

ITEMS FROM A DARCOM MAJOR SUBORDINATE COMMAND. NOTE THAT WE ARE

TALKING ABOUT FIELDING MORE THAN 85,000 COMBAT AND TACTICAL

VEHICLES AND ENGINEER EQUIPMENT DURING FY84 AND FY85.

SLIDE 6 OFF

SLIDE 7 ON

LET'S LOOK AT IT ANOTHER WAY. DURING THE LAST NINE (q) MONTHS OF

FY84, THESE 4 UNITS ARE SCHEDULED TO HAVE THE RECEIPT AND

DISPLACEMENT ACTIVITY AS SHOWN. NOW, IF WE INCLUDE ALL OF THE LESSER

ITEMS AND SIMULTANEOUSLY TALK ABOUT ALL OF THE UNITS IN THE ARMY,

YOU CAN BE6IN TO SEE THE CHALLENGE THAT WE FACE.

7



SLIDE 7 OFF

SLIDE 8 ON

AS MENTIONED IN OUR TOTAL SYSTEM APPROACH, THE TIMING AND

COORDINATION FOR DELIVERY OF ALL COMPONENTS OF EACH WEAPON AND

VEHICLE SYSTEM IS COMPLICATED.

o THE TOOLS, REPAIR PARTS, AND TECHNICAL MANUALS MUST ALSO GET

THERE ON TIME.

o THE OLD SYSTEMS MUST WORK AND BE COMPATIBLE WITH THE NEW,

o READINESS CAN'T BE JEOPARDIZED, AND

o THE TRANSITION MUST BE ORDERLY, TO PERMIT THE BEST POSSIBLE

SUPPORT AT EVERY MODERNIATION STEP.

SLIDE 8 OFF

SLIDE 9 ON

THESE ARE THE FOUR COMPONENTS TO OUR LOGISTICS CHALLENGE

o THE MAJOR LIMITER COULD VERY WELL BE THE RESOURCES TO DO THE

JOB

oo THE DISTRIBUTION/REDISTRIBUTION ..... CHALLENGE IS ENORMOUS

oo A MODERN FORCE MUST BE LINKED TO A MODERN MAINTENANCE

STRUCTURE

8



oo U TRANS NOD IS OUR NEW CONCEPT TO PROVIDE INTENSIVE

MANAGEMENT AND VISIBILITY OF RESERVE COMPONENT TRANSITION TO

MODERNIZATION

oo LOGISTICS COMMAND AND CONTROL IS VITAL TO OUR

SUCCESS .... WE MUST HAVE MANAGEMENT SYSTEMS AND COMMUNICATION

NETWORKS IN PLACE TO PROPERLY EXECUTE OUR MISSION.

SLIDE 9 OFF

SLIDE 10 ON

THE BOTTOM LINE IN THE DISTRIBUTION/REDISTRIBUTION CHALLENGE IS OUR

DISTRIBUTION OBJECTIVE OF THE MATERIEL GOAL, "TO ENSURE THAT THE RIGHT

MATERIEL IS DISTRIBUTED TO THE RIGHT PLACE, ON TIME, AND IN THE

QUANTITY REQUIRED., AGAIN, WE MUST CONSIDER READINESS IN EVERYTHING WE

DO AND ALSO MUST BE AWARE OF THE COSTS INHERENT IN FIELDING IF IT

ISN'T DONE IN A DISCIPLINED INTEGRATED MANNER.

SLIDE 10 OFF

SLIDE 11 ON

WHAT'S BEING DONE?

(TAEDP STANDS FOR RTOTAL ARMY EQUIPMENT DISTRIBUTION PROGRAM.)

o WE ARE IMPROVING OUR DISTRIBUTION SYSTEMS AND MODELS.

o WE ARE REVISING OUR EQUIPM4ENT TRANSFER STANDARDS.

o WE ARE REVIEWING OUR DISPLACED EQUIPM4ENT POLICY, AND

_.77_ , ,



WE ARE BEGINNING TO TAKE A TOTAL SYSTEMS APPROACH TO EQUIPMENT FIELDING

SLIDE 11 OFF

SLIDE 12 ON

THE MAINTENANCE CHALLENGE.

o NEW EQUIPMENT DICTATES COMPLEMENTARY CHANGES IN MAINTENANCE

TECHNIQUES AND WORK FORCE.

o COSTS OF PRINTED CIRCUIT BOARDS AND SOPHISTICATED REPAIR

REQUIREMENTS PRESENTS A NEW KIND OF SPARES PROBLEM.

o WE HAVE CHANGED FROM MECHANICAL TO HIGH TECH, AND KNOWLEDGE OF

TMDE, ITS USE, AND IMPORTANCE OF CALIBRATION ARE ESSENTIAL.

SEVERAL BRIEFERS HAVE TALKED ABOUT TMDE. SOME OF OUR IMMEDIATE

TMDE CHALLENGES ARE:

oo TO MAXIMIZE THE USE OF BUILT IN TEST EQUIPMENT (BITE)

oo DESIGN EQUIPMENT FOR TESTABILITY

oo USE COMMERCIAL STATE OF THE ART AUTOMATIC TEST EQUIPMENT

oo STANDARDIZATION OF ATE SOFTWARE

SLIDE 12 OFF

SLIDE 13 ON

WHAT'S BEIN6 DONE?

THE ARMY WORLDWIDE MAINTENANCE CONFERENCE HELD IN MARCH WAS A

GATHERIN6 OF THE ARMY MAINTENANCE COMMUNITY TO 6AU6E THE IMPACT

OF MODERNIZATION AND TO PLAN MAINTENANCE FOR THE FUTURE. THIS

10



CONFERENCE RESULTED IN 327 RECOMMENDED ACTIONS AND 43 CHALLENGES

FOR THE ARSTAF. FOLLOW ON ACTIONS FROM THIS CONFERENCE ARE BEING

PURSUED AND ARE PRODUCING EXCELLENT RESULTS.

SLIDE 13 OFF

SLIDE 1l ON

LOOKING AT THE RC TRANS MOD CHALLENGE.

THERE ARE THREE THINGS I WOULD LIKE YOU TO APPRECIATE FROM THIS

CHART.

FIRSTLY, 70 PLUS Z OF OUR COMBAT SERVICE SUPPORT DURING WARTIME COMES

FROM THE RESERVE COMPONENTS.

SECONDLY, THE ARMY RESERVE COMPONENTS ARE BEING MODERNIZED ON THE SAME

BASIS AS OUR ACTIVE FORCES.

THIRDLY, THE RESERVE COMPONENTS HAVE AT MAX 38 DAYS OF ANNUAL

TRAINING, MOSTLY A DAY OR TWO AT A TIME. AS MENTIONED ON A FEW

OCCASIONS OVER THE PAST COUPLE OF DAYS, YOU MUST KNOW YOUR USERS, AND

A SIZEABLE 2 OF THESE USERS ARE NOT IN UNIFORM EVERYDAI

SLIDE 14 OFF

SLIDE 15 ON

WHAT'S BEING DCNE?

o FORSCOM IS ALIGNING RC SUPPORT UNITS WITH COMBAT UNITS BASED ON

11



II

CAPSTONE...ALIGNIMENT OF UNITS FOR TEN OF THE MAJOR PACING ITEMS IN

THE FMMP IS COMPLETE.

o IDENTIFICATION OF SPECIAL TOOL AND TEST EQUIPMENT FOR MAINTENANCE

UNITS HAS BEEN QUANTIFIED, AND INITIAL FUNDING HAS BEEN PROVIDED IN

THE FY85-89 POM TO FORSCOM.

o ONCE ALIGNMENT IS COMPLETE, TRAINING PLANS WILL BE TAILORED TO

SYNCHRONIZE TRAINING ON MODERNIZED EQUIPMENT WITH SUPPORTED UNIT

MODERNIZATION.

o BASED ON A FORSCOM REQUEST, DARCOM AND DLA, ARE TAKING ACTION TO

LOCATE ADDITIONAL STORAGE SPACE FOR RC UNITS...INITIAL RESULTS LOOK GOOD.

o SELECTED (D+60) RC UNITS ARE SCHEDULED TO RECEIVE COMBAT

ASL/PLL. INITIAL FUNDING HAS BEEN PROVIDED.

SLIDE 15 OFF

SLIDE 16 ON

COMMAND & CONTROL

o AS POINTED OUT EARLIER, MASSIVE SHIFTS OF EQUIPMENT ARE AS

DEMANDING AS WARTIME LOGISTICS REQUIREMENTS

o WE MUST RECOGNIZE THE COSTS WHICH WILL ACCRUE IN FIELDING IF IT

ISN'T DONE IN AN INTEGRATED, DISCIPLINED MANNER.

* o WE MUST ALSO BE SENSITIVE THAT END RESULT COULD BE CUTS IN ONGOING

S PROGRAMS ARMYWIDE

12
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o WE BADLY NEED A STATE-OF-THE-ART AUTOMATED CSS MANAGEMENT SYSTEM - WITH

COMMUNICATION CAPABILITY. AN ATTEMPT TO SATISFY THIS NEED IS UNDER-

WAY ON THE ARMY STAFF THRU ESTABLISHMENT OF THE ARMY EQUIPMENT

FIELDING OFFICE (BATTLE STAFF).

SLIDE 16 OFF

SLIDE 17 ON

SUMMARY

o IN SUMMARY, WE ARE WORKING HARD TO MAKE MODERNIZATION A SUCCESS.

o THE COLLECTIVE LOGISTICS COMMUNITY HAS BEEN MOBILIZED TO TAKE

POSITIVE ACTION TO SOLVE THE LOGISTIC CHALLENGES.

o WE CANNOT SOLVE THESE CHALLENGES WITHOUT THE FULL SUPPORT OF

INDUSTRY.

o REMEMBER, THE BOTTOM LINE IS THAT YOU MUST KNOW AND UNDERSTAND YOUR

USER. THE USER HERE IS NOT ONLY THE SOLDIER IN THE FIELD, BUT ALSO,

THE CITIZEN SOLDIER IN THE RESERVE COMPONENTS.

o SECONDLY, OUR CHIEF OF STAFF, AND VCSA HAVE CLEARLY DIRECTED THAT

WE WILL NOT FIELD SYSTEMS THAT ARE NOT SUPPORTABLE, AND WE £A&1IQ

4 AFFORD TO DEGRADE OUR READINESS DURING ANY PHASE OF OUR MODERNIZATION

PROCESS.

13
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DANIEL D. SEGAL
PRINCIPAL ANALYST

ANALYT I CS

TEXT

Slide I Introductory subject of presentation

Slide 2 Organization structure and background

The Joint Tactical Fusion Program is a joint Army and Air Force program

combining a nuner of related development efforts in the area of fusion and

display of tactical intelligence information. The primary objective of the

program is the development and fielding of All Source Analysis System

(ASAS) for the Army, and Enemy Situation Correlation Element (ENSCE)

objective system for the Air Force.

Background

The original Joint Tactical Fusion Program Management Office

(JTFPMO) was organized in February 1981 by bringing together the assets of

the BETA Project Office, a joint office developing the Battlefield

Exploitation Target Acquisition (BETA) system; the Project Manager, Control

and Analysis Center (CAC); the Project Manager, all Source Analysis System

(ASAS) and the Program Manager, Enemy Situation Correlation Element

(ENSCE). All of these programs involved the fusion of tactical intelligence

Information from one or more families of sensor systems. The Army was

mode the executive agent of the program, and the JTFPMO was jointly

manned by Army and Air Force personniel.



During the ensuing two years, the ASAS program proceeded slowly.

In the face of an increasingly urgent need for all source intelligence

fusion systems to suport the AirLand Battle, the Army, as executive agent,

moved to strengthen the program management office and streamline the

overall management structure in order to expedite system acquisition. The

result was a reorganized program management office headed by an Army

brigadier general reporting directly to the Deputy Chief of Staff for

Operations (DCSOPS), Headquarters, Department of the Army.

The new JTFPMO has several major responsibilities. First and

foremost, the office is charged with the development, testing and fielding of

the Army ASAS and Air Force ENSCE systems. In addition, the office retains

overall responsibilities for the derivative systems of the former BETA project

as well as the Army Technical Control and Analysis Center (TCAC). Through

agreements with FORSCOM and the new Army Development and Employment

Agency (ADEA), the JTFPMO has a major role in aiding In the devekpnent

of the High Technology Light Division 01-1LD) intelligence system at the 9th

Infantry Division and in the Microfix program, as well. Finally, the JTFPMO

has a lead role In establishing an overall architecture and transition plans for

all tactical intelligence fusion systems, and in canjwctln with the U.S.

Army Electronics Research and Development Command FRADCOM), is

developing the intelligence Electronic Warfare GEW) subsystem architecture

a a part of the Army Command and Control System (ACCS)



In placing responsibility for these several projects within the JTFPMO,

the Army and Air Force staffs hove assured that a single organization will

orchestrate these interrelated programs, thus eliminating unnecessary

overlap, duplication of effort and competition for resources. The

ASAS/ENSCE remain the priority objective fusion system for both services,

while the other efforts constructively support this overall acquisition

program or are supported by it.

Slide 3 System Description

The ASAS/ENSCE is a highly deployable modular ADP system, which is part

of the Command Control Subordinate System(CCS ) architecture and supports

the ASAS at Division, Corps, and Echelons above Corps (EAC) for the Army.

The ENSCE provides the same support for the Air Force Tactical

Commander. The system will be highly automated for fast data handling and

will receive requirements; perform asset management and tasking; accept,

evaluate, process, correlate, display, analyze and report on intelligence from

all sources. The modules of a system will vary by echelon and service, and

the system will be sufficiently mobile and redundant to provide continuity of

operations during moves.

Slide 4 Integrated Systems Support

The definition of Integrated Systems Support (ISS) is extracted from HODA

letter 10.82-1, 30 September 1982 (Incl 2).

0



With in the definition of ISS, ILS is a eubset of ISS. All factors relevant to

the material acquisition and organizational development process are

addressed by ISS. ILS Is viewed as focusing on materiel acquisition associated

with individual weapon systems. ISS expands considerations of nanpoer,

personnel, training devices, and training on specific systems and provides for

the integration of the fielding of numerous weapon systems at the same

time. ISS also considers the impact on other materiel items and associated

organizational structure and capabilities. HODA and TRADOC dialogue

normally refers to ILS as the vertical plane (integrating logistic mpport on

individual weapon systems) and ISS as the horizontal plane (assessing the

aggregate impact an the Army of fielding numerous weapon systems

simultaneously).

Slide S Integrated Systems

Challenaes:

With the requirement for multiple deployment configurations, the

system has to be designed to meet the needs of the services at all echelons,

service and a coninatian thereof. The echelon configuration addresses

Division, Corps and Echelon above Corps. The service configuration

addresses Army and Air Force while the cooination configuration could

address joint US-NATO or US.Korea.

The world wide deployment challenge would be a system capable of operating

under any or all climatic conditions



I |

The most difficult of the challenges is the development of o supportable

system, modularized so that whatever the requirement, the system, in

predetermined modular form can be used by a division (Light or Heavy),

Corps, Echelon above Corps, ENSCE, by the Readiness Defense Forces or

Tactical Air Command.

Slide 6 Integrated Systems

Opportunities:

The opportunities presented in the development of these systems could

conceivably save a considerable amount of resources.

The means by which these savings can be realized are the development

of:

A 3-level comrnxi maintenance concept, modularized to the lowest

repairable unit (LRU) and accepted by the Army and Air Force.

A common training concept wherein training would be accornpli hed in

o co - located facility with blue or green suit instructors.

Flexible common hardware modules.

Common Documentation and Standardization.

Slide 7 Maintenance Levels

The tasks that can be performed at the Organizational, Intermediate and

Depot levels will be spelled out as the result of the Logistic Support Analysis

and Logistic Support Analysis Record (LSA/LSAR).

The LSA/LSAR will also provide inputs to the development of

Documentation, Ports, Training, Manpower, Test Measurement and

Diagnostic Equipment (TMDE) and Standardization.



A single depot for both services could be possible through a Memoramium of

Understanding and since the Army is the lead service, Tobyhanna could be the

depot.

Slide 8 LSA/LSAR

The LSA/LSAR will be the analytical tool which will define system -

operating costs

Quantity and Quolity of Personnel

Operating costs

Provisioning requirements

Logistic design Influences

Support requirements

and other areas through the iterative process of

the LSA/LSAR.

Slide9 Documentation

A single set of operator manuals, a single set of maintenance manuals and a

single configuration management plan can be developed to avoid unnecessary

costs of publication, distribution and training.

Slide 10 Training

it Is proposed and planning is underway for a single location housing the

Post Deployment Softwore Support

The training facility for Maintenance, Operator and Supervisor

tr9 Ig.



The joint aspects of the program will be the training of students and

Instructors from Army and Air Force with joint service manuals.

Slide I I System Performaince

A special joint service test and evaluation will be performed along with

supportability and maintenance demonstrations and the reliability and

maintainability of the systems.

Closing text

I have presented some of the problems and challenges associated with a

multi- service program. There are additional problems Involving the

security aspect of the system which are unique and cannot be addressed

in on unclassified meeting.

If there are any questions,
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CONFERENCE CONCLUSIONS, RECOMMENDATIONS & OBSERVATIONS

The Conference Chairman requested each panel to submit their
panel conclusions, recommendations and or observations for pub-
lication in the conference proceedings. He also stated that the
conclusions/recommendations would be sanitized and forwarded to
OSD/MRA&L and the Services DCS/Logistics for review and/or appro-
priate action. Listed below are panel and conference attendees
submi ssions.

SESSION II DEVELOPMENTS IN LOGISTICS POLI' Y

RECOMMENDATIONS: PMs and selected warlords should be invited to
attend the next ILS Symposium. Conduct tradeoffs on performance
versus support in the pre-milestone zero phase. Get rapid feed back
on the new LSA, LSAR implementation approaches, costs, problems,
improvements. Task MRSA to collect experience data and to sumarize
and disseminate. Establish visiability and priority on acquisition
logistics personnel requirements and training needs to get high
priority support. Establish responsibility in each service to
review RFP/Contract to remove redundent bids. Use 1338 as a central
service of data. Use funds saved to pay for front end trade-offs.
Implement a new WBS for ILS management(Except early trades).

SESSION III SERVICE PROGRAMS IN LOGISTICS R&D

RECOMMENDATIONS: Improve standardization of definitions:
(1) Logistics R&D and (2) Scope and details of programs. Put teeth
in DSARC decisions (by DOD): (1) Hard criteria for ILS, (2) Demand
pro-active planned programs, (3) Fail systems/programs that do not
meet criteria. Produce minutes oF-LS and ask for reactions by
PMs. Suggest an immediate PM Meeting on their ILS programs, plans
and progress.

SESSION IV LOGISTICS R&D IN INDUSTRY

ILS is an idea whose time has come. ILS has gone through the
concept definition phase, is currently in the later stages of the
demonstration validation phase, getting ready for full scale
engineering development. Learning to compete for and acquire the
funding for ILS is the current challenge which must be mastered.
DOD policy and management personnel are now attaching the budgeting
mechanism to bring reality to logistics in programs. A large part of
ILS involves managing and processing of information. We are in the
"Information Age". ILS must embrace and exploit those technologies
which enhance our ability to process information.

SESSION V ILS FUNDING PANEL OBSERVATIONS

Internal service approaches to fund structures for ILS are not



as important as the credibility of the funding requirement and the
support obtained during the budget process. Too many formalized
budget/fiscal sub-program elements at OSD/POM level for ILS may
be counter-productive in that they may reduce manaqement flexibility
and may write budget cutting on unnecessity narrow reviews of in-
herently "best-estimate" requirements formulation. Industry needs
to advocate ILS, along with hardware, when it promotes its products
in the Pentagon and on the Hill. Decision-makers in the program*
budget, and resource allocation process must be accountable and
responsible for actions which result in under-resourcing logistics
support requirements. The impact of decisions on logistics sup-
portability must be specified. The opportunity to, and advantage
of, standardizing the contractual interface with industry by all
services should be examined. Support is needed for efforts aimed at
improving the preparation, evaluation, and understanding of ILS
cost estimates.

SESSION VI CONTRACTING FOR ILS,OBSERVATIONS:

DARCOM PAM 700-21 a step in the right direction - but only a
beginning. Its application to and use of the contracting process
needs to be monitored and a feedback mechanism put in place to
enable improvements/refinements. A. Have (how?) RFPs improved?
B. Is the government/contractor definition of ILS requirements
more successful? C. How about costs? Better estimates, more control,
reasonable? D. etc. What have been the impacts of congressional/
OSD policies on paper work reduction, emphasis on DAR 6, etc. "NDI"
is here to stay! Are we learning our lessons regarding tailored
ILS for these systems? Is ILS receiving adequate evaluation and
importance in the source selection process?

SESSION VII ILS AND THE ASSURANCE SCIENCES

(1) Industry is taking positive action to improve the quality
of products they produce while striving for cost reductions of their
product. (2) Heavy emphasis is being placed on proper and timely
considerations of ILS and the assurance sciences during the develop-
ment of new weapons to ensure cost effective support and improved
mission readiness. (3) A need exists to set up a data return system
so that the contractor has quick access to fielded feedback for
use in corrective action and future improvement. (4) Innovation
in design is becoming increasingly important because of the increased
production rates and high tech sophistication of today's weapon
systems. Traditional solutions will not be adequate. (5) Continued
and strengthened emphasis on standardization is another high pay
off reducing the supportability burden. (6) There is a rapid and
dramatic growth in software and software maintenance costs that must
be subjected to organized improvement. (7) The ILS and assurance
sciences interface is no longer tif it ever was) important. Both
disciplines must work as intermingled complementary entities. Recom-
mendations: Work hard to identify, justify and defense up from
funding for innovation in design and prevention of error in production.
Establish an organized field data collection system that provides
timely feedback to the producing contractor.
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GENERAL OBSERVATIONS FROM ATTENDEES:

We are preaching to the choir-attendees are almost exclusively
loqisticians. Recomn.endation: to invite program manager and commanders
to future ILS programs.

Logistics is underqoing a very dynamic period with significant
progress in policy and priority. Implementation is not keeping
up! Recommendation: Greater emphasis on timely implementation.

Logistics R&D is not fully integrated with RDT&E Plans. Recom-
mendation: The military service should inteirate loqistics R&D
into RDT&E plans and funded in priority with potential paybick.

ILS Funding lacks program funding. Recommendation: Develop
appropriate model to provide timely forecasts of ILS funding
requirements.

Some logistics problems will r-quire unconvential solutions.
There is a built in resistance which inhibits adoption of unconventional
solutions. Recommendation: Further study is required to determine
ways to streamline system so innovative solutions are acceptable.

Congress needs to be brought into loop on requirement for
supportability funding. Recommendation: Industry associations
should cause Congress to become familiar with impact funding
constraints on supportability.

Services are looking to industry for help to make systems more
supportable. Yet, contract award process overstructures effort with
a myriad of standards, DID's etc. More latitude for innovation is
needed. Recommendation: Make appropriate changes to acquisition
process.

Front end process not adequately addressed regarding formulation
of ILS goals/requriements. Recommendation: Panel on ILS Requirements
formulation for systems in Pre-MilestoneZero.

Industry "program manager" function assumed to start in Pre-
Milestone Zero time-frame; this function is normally handled by a
proposal/study manager (or IR&D team leader). Recommendation:
Panel on Incentivizing industry to provide adequate ILS response.

Industry unclear on how to get funding for ILS R&D applications.
Recommendation: Focus more attention on the mechanics of the pre-
milestone zero process (on both military and industry sides).

Major elements of a strategy to substantially improve supportability
in new acquisition - starting with front-end, cost vis-v control,
technology advances in the support areas (funded R&D and IR&D).
Recommendation: Must be treated as systems approach with all the
above.
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Need more support from OSO, Service Secretaries and Logistic
Commanders. Recommendation: Require logistics R&D advocates to
get in the mainstream and tell industry where the dollars are
allocated. Intensify cost control and include industry interface,
develop better cost estimates, tools.

The ILS community must be more vigorous in stating its case. it
must get the true attention of the design community - complete
interplay. Recommendation: Carry the message outside the ILS
community standardization and other advantaqjes to support must be
pushed for the ILS community. The designer has no/little
incentive.

There is strong evidence of progress (the Army pamphlet and
requlations the contracts for packaging studies, standardization at
the module level, the "similar" funding, tracking schemes of the
services) toward organization in the ILS world - but it appears to
be uneven. Recommendation: Try to stay simple but under control.

There is a need for more & better communication within the ILS
world, both across service lines and across functional lines; the
assurance science people, the inventory control people, the
trainer, etc. Recommendation: More symposiums like the ADPA's
Integrated Logistic Support Symposium.



A AUBUCHON JOHN BAGNI
WESTERN ELECTRIC NAVAL SEA SYS CMD
DEPT CHIEF DEPT PERA-SS CODE 1853
PO BOX 20046 PORTSMOUTH NAVAL SHPYD
BURLINGTON NC 27215 PORTSMOUTH NH 03801

MARY W BARNUM HERBERT M BARON
US ARMY NATICK RD LAB US ARMY ELEC R&D COMMAND
LOGISTICS MOMT SPECIALIST ELEC WARFARE LAB
ATTN DRDNA-EML FORT MONMOUTH MJ 07703
NATICK MA 01760

P L BASSETT LTCOL WILLIAM BECKNER
KAMAN AEROSPACE CORP HO USAF/LEXY
OLD WINDSOR RD CHF SYS DEV & ANALYSIS
BLOOMFIELD CT 06002 PENTAGON

WASHINGTON DC 20330

JOHN BENZER ROLAND E BERG
MARTIN MARIETTA AERO US ARMY DCSLOG
PROD ASSURANCE NOR, MP 29 ASST DIR FOR MAINT. MOT, S&M
P 0 BOX 5837, ORLANDO DIV HODA, DCSLOG (DALO-SMZ-B)
ORLANDO FL 32855 WASHINGTON DC 20310

HONORABLE BOB BOLEN KARL R BOSSI
MAYOR OF FORT WORTH SPERk-e
CITY HALL FROST ROAD, BOX 751
1000 THROLMORTON ST SANDIA PARK NM 87047
FT WORTH TX 76102

JHN S BRIGHT ROBERT M BROWN
MARTIN MARIETTA AEROSPACE BOEING MILITARY AIRPLANE
VP PRODUCT SUPPORT P 0 BOX 3999 M/S 40-58
P 0 BOX 5837 SEATTLE WA 98124
IRLANDO FL 00000

CHARLES R BRROKS RICHARD L BRYANT
HO USA CECOM CADILLAC GAGE COMPANY
CHF- PIOD CNT BR ILS MANAGER
FT MONMOUTH NJ 07703 P 0 BOX 1027

WARREN MI 48090

EMERSON CALE MARTIN F CARLIDGE
CHIEF OF NAVAL MATERIAL US ARMY ELEC CMD
DIR FOR LOG PROG & ASSES DIV LOG MOR
RM 706, CRYSTAL PLAZA 05 FT MONMOUTH NJ 07703
WASHINGTON DC 20360

LUCIAN CHAKER D C CHRISTIANER
USMC, HEAD OF MAT ACO SUPP BRC FORD AEROSPACE & COMM CORP
1300 WILSON BLVD. ROOM 386 SR LOG ENG
COMMONWEALTH BLDG, CODE LMA 3632-D QARLEMOOR ULG DR
WASHINGTON DC 20390 COLORADO SPRING CO 80907

C W COLLINS THOMAS D COLLINSWORTH
VOUGHT CORP DEPARTMENT OF ARMY
SR ENO SPEC MILITARY TRAFFIC MGMT CMD
P 0 BOX 225907 M/S 1-12 209 DEEPFORD DR
DALLAS TX 75265 WOODBRIDGE VA 22192

ROBERT P CONSTANTINO CLARENCE W COON
HONEYWEL INC DEPT O DEFNS
2 FORBES RD. TECH SATA "GMT OPF
LEXINGTON MA 02173 900 SAVAGE nD.

FT MEADE RD 20753

'. 7. t 1



LE I I I I I!1 I I I I I l

E E BALDR !DGE JACK BARNES
DIVERSIFIED DATA CORP BDM CORPDEPUTY DIRECTOR, OPERATIONS "OR RAM ENGR6551 LOISDALE COURT 10260 OLD COLUMIBIA RDSPRINGFIELD VA 22150 COLUMBIA MD 21045

JOHN A BARTIN HERBERT A BARTLETT
USA AVSCOM ESSEX CORP.CH LOG MGMT DIV, ASH PMO SENIOR LOGISTICS ENGINEER4300 GOODFELLOW BLVD 333 NORTH FAIRFAX STREETST LOUIS MO 63120 ALEXANDRIA VA 22314

GEORGE BEISER DARRELL R BENTONCONSULTANT E-SYSTEMS
3301 N FLORIDA ST LOG ANALYSTARLINGTON VA 22207 P 0 BOX 1056

GREENVILLE TX 75401

LARRY BESOK ELMER BIRKDOD XMCO INCENGINEERING SPECIALIST SUITE 9019800 SAVAGE RD 8200 GREENSBORO DRIVEFT GEORGE MEADE MD 20755 MCLEAN VA 22102

ROGER S BOYD, JR RICHARD BOYEROR I Ho USA CECOM
SR PROJECT STAFF LOG MGMT SPEC1725 JEFF DAVIS HWY. STE, 901 FT MONMOUTH NJ 07740ARLINGTON VA 22202

RALPH P BROWN ROBERT W BROWN
XMCO USAF ALC/CA8200 GREENSBORO DR . *801 ASSISTANT TO THE COMMANDERMCLEAN VA 22102 WRGT-PATTSN AFB OH 45433

DONALD L BUCHAN GEORGE D BURNS. JRUS ARMY US ARMY INFANTRY SCHOOLSUPVR LOG MGMT SPEC DEP CH SYSTEMS DIV.BELVOIR R&D CNTR ATTN:STRBE-DM FT BENNING GA 31907
FT BELVOIR VA 22060

WILLIAM H. CARTHAGE JOSEPH 0 CENCICHUSA AMCCOM (D) DETROIT DIESEL ALLISONATTN DRSMC-LR(D) SR STAFF ASSTDOVER NJ 07801 36667 SCHOOLCRAFT
LIVONIA MI 47151

MAJ JAMES CHRISTIE ARTHUR C CLARKUSA AVIATION SYS CMD CUMMINS ENGINE COASST PROJ MOR FOR LOG, ASH PMO SERVICE OPS SUPP MOR4300 GOODFELLOW BLVD P 0 BOX 3005, MC/80/30ST LOUIS MO 63120 COLUMBUS IN 47201

JOHN E CONN FRANK CONNELLMARTIN MARIETTA AERO INTER SYSTEMS INC,PROG DIR LOG SPT SVC "OR 9TH FLOORP 0 BOX 5837 7630 LITTLE RIVER TRNPIKE
ORLANDO FL 32955 ANNANDALE VA 22003

JOHN CRAIG LTCOL AMUEL CRAIGTELEPHONICS CORPORATION ,oAF/DuvCDIR. PRODUCT VPPORT/LS PROF ACISITON.
77N PNN AVENU 2797 ALTON NOTL TUTGTON NY 113 WOODBRIDGE VA 221921 lI 77 PARK AVE s:,r - "

S 
-I I I



ROBERT H CRAMER JOHN CRARY
ARRADCOM-DRDAR-LCS-DA TEXAS INSTRUMENTS
ILS MANAGER P 0 BOX 405 M/r 3400
BLDG 94 LOUISVILLE tX 75067
DOVER NJ 07801

ROBERT A DANIELS TOM DAWSON
BOEING VERTOL CO LITTON DATA SYSTEMS
MS P30-05 ASSOC DIR ILSP 0 Box 16858 800 WOODLEY AVEPHILDELPHIA PA 19142 VAN NUYS CA 91409

MOISES DELTORO JOSEPH E DELVECCHIO
AM GENERAL CORP HO USAF/LEX
701 W CHIPPEWA AVE ASSOC DIR, DIRECTORATE OF
SOUTH BEND IN 46623 PLANS & PROGRAMS

WASHINGTON DC 20330

JOHN M DUNI AN CHARLES R. ECKERMAN
GENERAL DYNAMICS LOCKHEED MISSLES & SPACE
SUPPORT REQUIREMENTS STAFF ENGP 0 BOX 748, MZ 2660 P 0 BOX 17100FT WORTH TX 76101 AUSTIN TX 78744

ALFRED E FAGOG MARK C FLECTCHER
IBM CORPORAT'ION - FSD AMERICAN AIRLINES TRNGARMY PROGRAM MANAGER ILS SPECIALIST
STE 600 1755 S JEFF DAVIS HWY PO BOX 619615ARLINGTON VA 22202 DFW AIRPORT TX 75261

RICHARD W FOWLER C T FRANCHINA
SOLAR TURBINES INC BELL HELICOPTER
LOG SPEC 800 SYLVAN DR2200 PACIFIC HWY, BOX 80966 FT WORTH TX 76112
SAN DIEGO CA 92138

LAMONT GARNETT JAMES R GEAR
AMCCOM (DOVER) IPAC
MECHANICAL ENGINEER SUITE 1200
DOVER NJ 07801 1301 PENNSYLVANIA AVE NW

WASHINGTON DC 20004

CLIFF GERSTENHABER EDWARD R. GHIDELLAHONEYWELL, INC SANDERS ASSOC
ILS MANAGER MOR ILS SERVICES
600 SECOND ST . NE 95 CANA, ST (NAM3-2)
NOPKINS MN 55343 NASHUA NH 03061

JAMES L GODEY EGON GOLDSCHMIDTS
LOCKHEED CALIFORNIA DIVERSIFIED DATA CORPILS MOR D/67-bi 829 TRAINING MGR
PO BOX 551 6551 LOISDALE COURT
BURBANK CA 91520 SPRINGFIELD VA 22150

DALE GRANT KURT GREENE
BENDIX CORP DEPT OF DEFENSE1400 TAYLOR AVE DIR TECH DIV-DMSSO
BALTIMORE MD 21204 1403 LEESBURG PIKE

FALLS CHURCH VA 22401

C L HAGLER GEORGE 0. HALSTEAD
GENERAL DYNAMICS LOCKHEED AUSTIN DIVLOG SPEC SUPP ENG, T6-60, BLDG 30FP 0 sOX 746 2124 E ST. ELMO RDFT WORTH TX 76101 AUSTIN TX 78744

1 ,- " .. "

= mmm m mm -



REGINALD CREED RONALD M DALTONAVIONICS RESEARCH & DEVELOP. USA AVSCOMACTIVITY - DAVAA-S LOG MGMT SPECFT MONMOUTH NJ 07703 18 SHADOWCREEK DR
ST PETERS MO 63376

GEORGE F DECKERT III JOE DEL VECCHIOLOCKHEED AUSTIN DIV HO USAF(AF/LEX)SUPP ENO, T6-60, BLDG 30F ASSOC DIR/LOG PLANS I PROG'124 E ST ELMO RD ROOM 4B283, PENTAGONAUSTIN TX 78744 WASHINGTON DC 20330

TERRENCE M DONAHUE J J. DUHIG JRSIKORSKY AIRCRAFT LOCKHEED GEORGIA COBUS MGR GOVO PROD SUPPORT MOR ILS ANALYSIS & REGUIR. DIVN MAIN ST 86 SOUTH COBB DR.,D/63-LIZ/333STRATFORD CT 06602 MARIETTA GA 30063

GORDON R ENGLAND LLOYD E ERVINGENERAL DYNAMICS CORPUS CHRSTI ARMY DEPOTDIRECTOR OF AVIONIC SYSTEMS BLDG 8 ATTN SDSCC-QPO BOX 748 MZ 2469 CORPUS CHRISTI TX 78419FT WORTH TX 76101

JAMES L. FLINN III GERRN G FOTHHG DARCOM DETROIT DIESEL ALLISONDPTY FOR POLICY & PROCEDURES DIV OF GMC5001 EISENHOWER AVE P 0 BOX 894 - SC EllALEXANDRIA VA 22333 INDIANAPOLIS IN 46206

GEORGE W FREDRICKS RAMONA W FULFORDIBM US AIR FORCEMANAGER LOG RES DEV ENO AFALC/PTA9500 GODWIN DR WPAFB OH 45433MANASSAS VA 22110

COLONEL G A GEERTS CAL GEHANNETHERLANDS LIAISON OFFICER HONEYWELLTO TRADO(C/DAROCOM MN23-3031BLD 116, RM 203, FT MONROE 5775 WAYZATA BLVDHAMPTON VA 23651 MINNEAPOLIS MN 55440

RICHARD I. GILLINGHAM COL. FRANK GNIAZDOWSKIBELL HELICOPTER-TEXTRON DCS/LOGISITCS, HG DAMANAGER, MILITARS ILS CHIEF ILS/FORCE MOD. DIV.800 SYLVAN DRIVE WASHINGTON DC 20330FORT WORTH TX 76112

FRANK M. GRAHAM GERALD L GRAHAMGENERAL DYNAMICS ELEC USA AVSCOMSR ENO SPEC ATTN: DRCPM-RPV-LP 0 BOX 85310 4300 GOODFELLOW BLVDSAN DIEGO CA 92136 ST LOUIS MO 63120

EDWIN GREINER WILLIAM M. ROM, JRUS ARMY DARCOM LOCKHEED AUSTIN DIV.ATTN DRCDMiR DEPUTY MOR5001 EISENHO ER AVE RM 10606 1513 BAY HILL DRALEXANDRIA VA 22333 AUSTIN TX 79746

JACK HAMILTON STEVEN HAROANRAYTHEON~j TECH. PUB. CONSULTANTS
SR ENOGI -R PUSS 3 750 N"W HIGHWYHARTl"R 00 ARMINGDALE NY 11733BF 0 MA 01

.
II



GEORGE HASSELBACK CAPT ANTHONY J HASTOQLIS
ITT DEFENSE COMM DIV NAVY JOINT TEST DIR
PROD MOR, LOG MARKETING JLOTS II/CHF OF STAFF
492 RIVER ROAD NAVAL AMPHIBIOUS BASE. LTL CRK
NUTLEY NJ 07110 NORFOLK VA 23521

NORMAN HEMPLING JOE T HENSON
DATA COMMUNICATIONS INC OC AIR LOGISTICS CMD
1:323 COLUMBIA DR LOG MGMT SPEC
STE 315 OC-ALC/MMHHA
RICHARDSON TX 75081 TINKER AFB OK 73145

LYNDA HINDLE WILLIAM H HINDS
NAVAL ORDNANCE STATION EMERSON ELECTRIC CO
HUMAN RESOURCES DIV 062B MGR , LOGISTICS SUPPORT ENG
INDIAN HEAD MD 20640 8100 W FLORISSANT

ST LOUIS MO 63136

HUGH H HODGINS W BRUCE HOLT
LOGISTICS SYS CONSULTING, LTD ADPA
PRESIDENT ROSSLYN CENTER, STE 900
12325 25 MILE ROAD 1700 N MOORE STREET
UTICA MI 48087 ARLINGTON VA 221209

ROGER HUNTHAUSEN BETH JACOBSON
ARMY R & T LABS ADPA
AEROSPACE ENGR 1523 CAROLINE ST . NW
DAVDL-ATL-ASR WASHINGTON DC 20009
FT EUSTIS VA 23604

K M JOHNSON CAPT MANIE J JOOSTE
LOCKHEED ELECTRONICS CO EMBASSY OF S AFRICA
PROC COODINATOR NAVAL ATTACHE
1501 US HWY 022, CS 01 3051 MASSACHUSETTS AVE. NW
PLAINFIELD NJ 07061 WASHINGTON DC 20008

tOM A KELLER KENNETH L AILNESS
WESTINGHOUSE US ARMY COMM CMD
1111 SCHILLING ROAD, MS 7915 ATTN. CC LOO-LD-A
HUNT VALLEY MD 21030 FT HUACHNCA AZ 85613

COL RICHARD KOON DONALD KOZAK
DEPT OF THE ARMY DOD
ASST FOR MAIN, OASA (IL&FM) ENGINEERING SPECIALIST
OFF ASST SEC ARMY (IL&FM) 9800 SAVAGE RD
WASHINGTON DC 20310 FT GEORGE MEADE MD 20755

DAVID T LAWS CLAYTON R LEE
ORI INC US ARMY LOGISTICS CNTR
DIVISION DIRECTOR TECHNICAL ADVISOR
2312 LEWIS STREET FT LEE VA 23801
ENDICOTT NY 13780

JOHN P LESLIE HAL LINDGREN
TEXAS INSTRUMENTS, INC. SIMONDS PRECISION
MANAGER, ORPS SERVICES VICE PRES LOGISTICS
P 0 BOX 6015. M/S 415 1525 NW 167TH ST
DALLAS TX 75222 MIAMI FL 33060

KEITH LOUGH JAMES MAY
0DM CORP VITRO CORP
DIR OF LOGISTICS ENO
1501 RANDOLF RD BE 14000 GEORGIA AVE
ALBUQUERQUE NM 97106 SILVER SPRING MD 20910

.1 t



LCDR PAUL R HAWKINS LAWRENCE R HAWKINS
OFFICE OF NAVAL TECH EATON TRUCK COMP GRP
PROG ELEMENT MGR., LOGISTICS VP FOR OPERATIONS
800 N GUINCY ST. PO BOX 4013
ARLINGTON VA 22217 KALAMAZOO MI 49003

JOHN N HEPWORTH ROBERT G HILL
SINGER LINK FLIGHT DIV GENERAL DYNAMICS
DIRECTOR ILS LAND SYS DIV , DIR LOG &'SUPT
COLESVILLE RD P 0. BOX 527
DINGHAMTON NY 13902 WARREN MI 48090

MGEN FRANK A HINRICHS LTCOL CARL HINTZ III
USA (RET ), ADPA US AIR FORCE
11518 CALTALPA COURT CHF ILS DIVISION
RESTON VA 22091 ROME AIR DEVELOPMENT CNTR

GRIFFISS AFB NY 13441

D HOPKIN MAJ JOHN HULL
HARRY DIAMOND LABS HO AFSCiALPA
21100 4D066 ANDREWS AFB MD 20334
2FO0 POWDER MILL RD
ALELPHI MD 20783

IRVING JAFFEE RONALD E JAMES
GEORGE WASH UNIV INFORMArION SPECTRUM INC
RESEARCH ENGINEER 1745 S JEFFERSON DAV HWY
a'130 H ST , NW STE 632 ARLINGTON VA 22202
WASHINGTON DC 20C52

O3,, ARTHUR J JUNOT(RET) ARNOLD KASHAR
ACE INC SCIENCE APPLICATIONS INC
PRESIDENT MARKETING MANAGER
605 E MARY JANE DRIVE 1710 GOODRIDGE DR
IILLEEN TX 76541 MCLEAN VA 22102

MAJ TED KLUZ 0 RAY KNUTSON
USAF JOURNAL OF LOGISTICS PENTASTAR PUBLICATIONS
EDITOR MOR ILS
BLDG 205 14215 HUFF DR
GUNTER AF STATI AL 36114 WARREN MI 48093

W KRACOV DR ROBERT L LAUNER
US ARMY DARCOM U S ARMY RSCH OFF
5001 EISENHOWER AVE ASSOC DIR MATH SCI DIV
CODE DRCDE-SSE P 0 BOX 12211
ALEXANDRIA VA 22333 RSCH TRINGLE PK NC 27709

KENNETH R LEE RICHARD L LEMIRE
AMERICAN AIRLINES TRNG U S AIR FORCE
DIRECTOR OF TECH SERVICES CHIEF ILS OFFICE
HDO 2H13. BOX 619615 HO ESD/XRG
DFW AIRPORT TX 75261 HANSCOMD AFI MA 03031

GAINOR LINDSEY ROBERT D LITTON
BELL HELICOPTER TEXTRON GENERAL DYNAMICS
VICE PREI ALVIN SR ENSINEER
P 0 BOX 42 2540RIDO BLVD 021
FT WORTH TI 76101 FT WORTH TX 76116

COL WILLIAM MAZYCK ROY MCARDLE
US ARMY USA LEA NONEK INC.
CHF ILS DIVISION ILl PROSAM MN
NCAP 2 FOR[ 0RD
NEW CUI3ERALND PA 17011 LEX I02T

i02173

,,. _ . . -:: , i , . :,- - -. . ,.



HERBERT W MCCARTHY MIKE MCCARTHY
ACTING DEP ASST SEC OF DEF NORTHROP AIRCRAFT CO
OASD (MRA&L) MOR. SUPPORT SYS DESIGN
ROOM 3E763 PENTAGON I NORTHROP AVE, M/S 887-76
WASHINGTON DC 20301 HAWTHORNE CA 90250

MGEN CHESTER MCKEEN USA RET BURTON E MCKENZIE. JR
BELL HELICOPTER TEXTRON US AIR FORCE
VP PROCUREMENT CHF AIRCRAFT LOF ANALY BRCH
P 0 BOX 482 HG AFOTEC/LC4
FORT WORTH TX 76101 KIRTLAND AFB NM 87117

RICHARD MERCER MARTIN METH
MCDONNELL DOUGLAS ASTRO OFF MANPOWER RES AFF & LOG
LOG ENGINEER DEPUTY DIRECTOR
"01 COLUMBIA BLVD PENTAGON, RROM 2032?
TITUSVILLEI FL 32780 WASHINGTON DC !O3o

WILLIAM J MILLER A W MOFFATT
DYNAMICS RESEARCH CORP BELL HELICOPTER
SR LOG ENG 800 SYLVAN DR
60 CONCORD ST FT WORTH TX 76112
CHELMSFORD MA 01887

LEO MOISAN WALT w MOONEY
NAVAL SEA SYS CMD TELEDYNE RYAN ELEC
DEPT PERA-SS CODE 1853 SR GROUP ENGINEER
PORTSMOUTH NAVAL SHPYD 8650 BALBOA AVE
PORTSMOUTH NH 03801 SAN DIEGO CA 92123

TIMOTHY J MURPHY THOMAS A MUSSON
RAIL COMPANY EVALUATION RESEARCH CORP
SENIOR ANAYLST DIR. RM&Q ENGINEERING
5203 LEESBURG PIKE 1755 JEFFERSON DAVIS HWY
FALLS CHURCH VA 22041 ARLINGTON VA 22202

t4ERSCHEL G NANCE E C NAY
GTE MARINE CORPS LOGISTICS BASE
CONSULTANT COMMANDING-GENERAL (CO-E 182)
5216 DUTCHMAN DRIVE DIR ILS, MOBILE EQUIP/ORD DIV
RALEIGH NC 27606 ALBANY GA 31704

COL RICHARD L NIDEVER RICHARD L NIDEVER
HO DARCOM USA MAT DEV & READ CMD
5001 EISENHOWER AVENUE 307 YAOKUM PARKWAY
ALEXANDRIA VA 22333 APT 1605

ALEXANDRIA VA 22304

LFSLIE C OAKES MARK OESTMANN
JAYCOR DARCOM INTERN TRNG CNTR
WASHINGTON REP PROF OF MATH
205 SOUTH WHITING ST STE 607 RED RIVER ARMY DEPOT
ALEXANDRIA VA 22304 TEXARKANA TX 75507

LTCOL J R OWEN DONALD PACKARD
BRITISH ARMY STAFF JAYCOR
BRISTISH OFC LOGISTICS PRO MGR/WASHINOTiJN REP
3100 MASS AVE NW 205 S WHITING ST STE 607
WASHINGTON DC 20008 ALEXANDRIA VA 22304

GARTH H PAYNE, JR WILLIAM M. PETER
FMC CORPORATION US AIR FORCE
MOR. LOGISTICS SUPPORT CHP AVIONICS. ELEC COMM DRCH
1105 COLEMAN AVE, BOX 120 HO AFOT C/LGE
SAN JOSE CA 95109 KIRTLAND AF NM 7117

,4; 6



BILLY L MCCLELLAN RAYMOND C. MCGEADY
FAIRCHILD COMM & ELEC WESTINGHOUSE ELECTRIC
MOR MOR SYS DEVLL SPPT. MS2344
20301 CENTURY BLVD 1111 SCHILLING RD MS7908
GERMANTOWN MD 20874 HUNT VALLEY MD 21030

RICHARD W MCLAY LTCOL DONALD MEARS
GENERAL ELECTRIC COMPANY JT LOG OVER THE SHORE JLOTSII
DEV ENOR DEP JOINT TEST DIR
LAKESIDE AVE NAVAL AMPHIBIOUS BASE
BURLINGTON VT 05402 NORFOLK VA 23562

RICHARD MEYERS COL ROGER W MICKELSON
US ARMY MAT READ SUP CMD HO DEPT OF ARMY
ATTN DRXMD-EL OFF OF DEP CHF OF STAFF LOG
LFXINGTON KY 40511 DEPARTMENT OF THE ARMY

WASHINGTON DC 20330

LTCOL K S MOHN GEORGE A MOHR
AF INST OF TECH WESTINGHOUSE ELECTRIC
DEP DEPT HEAD, LOGISTICS MOT TECHNOLOGY MANAGER
5H07 RED COACH RD 1111 SCHILLING ROAD, M/S7375
DAYTON OH 45429 HUNT VALLEY MD 21030

WILLIAM R MORGAN RAY F MULEARN
FMC CORP LOCKHEED AUSTIN DIV
1105 COLEMAN AVE DEPUTY ILS MGR,T6-60, BLDG 3OF
SAN JOSE CA 95108 2124 E ST ELMO RD

AUSTIN TX 78744

FRED A MYERS RICHARD A MYERS
DAVID W TAYLOR NAVSHIP R&D US ARMY MAT READ SUP ACTY
MECHANICAL ENGINEER LOG MGMT SPEC
CODE187/ATTN COMP MATH LOG DEP ATTN. DRXMD-EL
BETHESDA MD 20084 LEXINGTON KY 40511

WILLIAM P NEAL JOSEPH P NICHOLS
DARCOM GARRETT TURBINE ENGINE CO
1409 CHEWNING LANE ILS MGR, MILITARY CUSTOMER SPT
FREDERICKSBURG VA 22401 P 0 BOX 29003

PHOENIX AZ 85038

LLOYD O'CONNELL WILLIAM J O'LEARY
SANTA BARBARA RSCH CNTR RCA
PROG MORI MI MOR, SYS AVAIL/SUPP
75 COROMAR DRIVE BORTON LANDING RD
GOLETA CA 93117 MUORESTOWN NJ 08057

DICK ORRELL H ORRELL
uS ARMY USA LEA
LOGISTICS MOIT SPEC BLDG 54-4
NCAD-USALEA NEW CUMBERLAND ARMY DEPOT
NEW CUMBERLAND PA 17011 NEW CUMBERLAND PA 17070

C W PATTEN DAVE PATTERSON
ORI INC CHEVROLET MOTOR DIV
1400 SPRING STREET C/O 0 F. SAUCMAN, . M 13o-150
SILVER SPRING MD 20910 30007 VAN DYKE AVE

WARREN MI 40090

MARK PITTENE MARK A. PRINCE. SrBOEING ,.=.0ACE Co LORAL LE CTo-OPTICAL sYS
MS 9 0, P 0 BOX39

j 4  H 1
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LTCOL EDWIN R RANDELLS EDWARD D RESNIKUS ARMY PRATT & WHITNEY AIRCRAFTFIRE CNTRL & SML CAL WPNS SYS SR LOG ENOLAB DRSMC-SCS P 0 BOX 2691 M/S 703-05DOVER NJ 07801 W PALM BCH FL 33402

GRAHAM W RIDER DAVID L RIGOTTIARIZONA STATE UNIV BALLISTIC RESEARCH LABPROF OF MANAGEMENT SUPERVISORY PHYSICAL SCIENTIST8116 SO LAS ROSA DRIVE DRSMC-BLV-R(A)TEMPE AZ 85284 APC MD 21005

WILLIAM C RIVARD RICHARD ROBINSON
TECH PUB CONSULTANTS PACIFIC CAR & FOUNDRY COMGR PROVISIONING & ILS MGR .PACCAk33545 GROESBECK 1400 NORTH 4TH STFRASER MI 48026 RENTON WA 98055

TED W ROWDEN FRANK H RUHMANN
VOUGHT USA AMCCOM
ILS MANAGER SDR ARDC1030 MCCAMPBELL ATTN DRSMC-PML-L(D)MANSFIELD TX 76063 DOVER NJ 07801

DR ROBERT M SASMOR G W SCHAEFER
USA RSCH INST FOR BHVRL & SS DETROIT DIESEL ALLISONDIRECTOR. BASIC RSCH, DA SUPV MILITARTY APPLICATIONS5001 EISENHOWER AVE PO BOX894ALEXANDRIA VA 22333 INDIANAPOLIS IN 46204

S DONALD SCHOTZ ROGER A SCHULEUS ARMY AMCCOM US ARMY TRANS SCHLPM-CLAWS LOGISTICS DIV CHIEF OF TEST & EVALUATION OFCBLDG 172 ATSP-CD-TEODOVER NJ 07801 Fr EUSTIS VA 23604

,JOHN K SHANNON DAVE SHEHANEMAIN & PROD SPT BRANCH FMC CORPORATIONCH-47 MOD, DRCPM-CH47M-LM MOR LOGISTICS SUPPORT
4300 GOUDFELLOW BLVD 1105 COLEMAN AVE. BOX 1201ST LOUIS MO 63120 SAN JOSE CA 95108

RUSSELL R SHOREY CAS W SIKORA
OFFICE SECRETARY DEFENSE AM GENERAL CORPDIRECTOR, WEAPON SUPPORT MOPE SERVICE PARTS
ROO 2B322. PENTAGON 701 W CHIPPEWA AVEWASHINGTON DC 20301 SOUTH BEND IN 46b80

WILLIAM C SMPIT; FRANK SNIDARICHMCDONNEL AIRCRAFT CO DONALDSON CO , INCTECH SPECIALIST MQR. SYS ENGP 0 BOX 516, DPT 501, BLDG 76 P 0 BOX 1299sr LUOIS MO 63166 MINNEAPOLIS MN 55440

DARRELL W SPECE JOSEPH SPONTAIKROCKWELL COLLINS WESTINGHOUSE ELECTRIC
ILS MOP, M/S 120-121 "OR STRATEGIC PLANNING855 35TH ST NE 10400 LITTLE PATUXENT PKWYCEDAR RAPIDS IA 52498 COLUMBIA MD 21044

ANNETTE E. STANTON MAJ. TERRY M STEPHENSARINC RESEARCH CORP, UsADcANALYST ATTN CDRBMC-SC(D)(XK23)P 0 BOX 65130 DEP DPDO, XM23SAN DIEGO CA 92002 DOVER NJ 07601

I



I.I

COL JOHN R. REYNOLDS CHARLES E RIBBLE

USAF. AFCOLR/MS USA DARCOM MRSA
DIRECTOR CHIEF ILS BRANCH
AF COORDINAT OFF FOR LOG RSCH LEXINGTON KY 40353
WPAFD OH 45433

R L V RISTAN LARRY RIICHEY
ORI INC DETRIOT DIESEL ALLISON
ASSOC PROG DIR. SUITE 901 GMO
1725 JEFFERSON DAVIS HWY PO BOX 894
ARLINGTON VA 22202 INDIANAPOLIS IN 46206

LTC JOHN ROSCOE JOE M ROSENBUSCH
611-A 7TH STREET AUTO IND, INC VITRO LAB DIV

MAXWELL AFB AL 36113 SECTION LEADER
14000 GEORGIA AVENUE
SILVER SPRING MD 20910

PHILLIP D RUTH JOSEPH R SANDERS
ROCKWELL INT'L GENERAL ELEC CO

DIR OF LOGISTICS MQR ILS
01 ROUNDROCK CIRCLE LAKESIDE AVE
RICHARDSON TX 75080 BURLINGTON VT 05402

HENRY SCHLUSSER RONALD D SCHNEIDER

AVRADA US ARMY/BHT
DAVAA-S INDUS TRAINEE
FT MONMOUTH NJ 07703 6505 VICTORIA

FT WORTH TX 76118

WAYNE S SCHWARTZ DANIEL D SEGAL

WESTINGHOUSE MARINE DIV 6301 TONE DR
MGR, ILS R&kD BETHESDA MD 20817

401 HENDY AVE - M/S 92-9
SUNNYVALE CA 94088

DAVID SHERIN CALVIN G SHILLING
NAVAL SUPPLY SYS CMD CHEVROLET MOTOR DIV

DIR OF RSCH & TECH DIV MR - ZONE SERVICE OPS

1931 JEFF DAVIS HWY, RM 602 2665 ARMSTRONG DR
ARLINGTON VA 22202 LAKE ORION MI 48035

jOSEPH J SIMONS BOB SMITH
US AIR FORCE BELL HELICOPTER TEXTRON
CHF TACTICAL SURVIELLANCE P 0 BOX 492
ROME AIR DEVELOPEMNT CNTR FORT WORTH TX 76101
GRIFFISS AFD NY 13441

v N sORBO MILLS M SPANOBERG
USA ARRADCOM THE GARRETT CORP
Pm-C^AlE CHIEF LOGISTICS DIR MILITARY SYSTEMS
BLDG 172 9951 S SEPULVEDA BLVD
DOVER NJ 07901 LOS ANGELES CA 90009

TERENCE STAMP ED STANISZEWSAI
FAIRCHILD REPUBLIC CO HG USA CECOM
NoR ADV LOG ILS FT MONMOUTH NJ 07703
FARM I NGDALE
LONG ISLAND NY 11735

DAYLE R STEVENS W F. STRATTONoONE iVO"ce siv ARMY "
3 TEYWELL AVIONICS DIV .R"" .S DIV
S3 90 LOGISTICS ILSMRY MS I
13350 HWY 19 5 LEX IN TONKY 40511

CLEARWAR FL 3351.
UIE FL



HLRMAN F STUTE PAUL A SUHR
MAYOR PRO- TEM OF FT WORTH USAF
CITY HALL LOGISTICS PLANNER
1000 THROKMORTON ST DET 15 SArAF CARSWELL AFB
FT WORTH TX 76102 FORT WORTH TX 76127

R SWINT JOHN G SZCZESNIAL
USA TACOM VOUGHT CORP
ATTN DRSTA-H LEAD MAIN ENG
WARREN MI 48090 P 0 BOX 225907

DALLAS TX 75265

DIRCK W TEN BROECK JOHN T THOMAS JR
BRL-VLD US ARMY LOGISTICS MGMT INST
ABERDEEN PROVING GROUND 4701 SANGAMORE RD
ABERDEEN MD 21212 WASHINGTON DC 20016

DAVID TULIP RENE VAN DE VELDE
PACIFIC CAR & FOUNDRY CO CUBIC CORPORATION
LOGISTICS SPECIALIST CONFIGURATION MANAGER
1400 NORTH 4TH STREET 9233 BALBOA AVENUE
RENTON WA 98055 SAN DIEGO CA 92138

WILLIAM F WAGNER VINCENT J WALLS
LITTON DATA SYSTEMS DIV HG'S USMC
DIRECTOR. ILS ASST DEP CHF STAFF INSTL & LOG
8000 WOODLEY AVENUE 1300 WILSON BLVD
VAN NUYS CA 91409 WASHINGTON DC 22209

H WEICHSEL JR MGEN JAMES S WELCH
BELL HELICOPTER HO USA DARCOM
SENIOR V P PRODUCT DEVEL ROOM 8506
P 0 BOX 482 5001 EISENHOWER AVE
F r WORTH TX 76101 ALEXANDRIA VA 22333

ALFRED H WHITE D H WILLIAMS
ARINC RESEARCH CORP WILLIAMS INSTRUMENTS
PRINCIPAL ENGINEER CONTRACTS ADMINISTRATOR
P 0 BOX 85130 2721 WHITE SETTLEMENT ROAD
SAN DIEGO CA 92138 FORT WORTH TX 76107

CHUCK WINGATE M C WOLTERS
HUGHES HELICOPTERS VOUGHT CORP
CENTINELA & TEALE STRTS 6/A132 ENG SPEC
CULVER CITY CA 90230 P 0 BOX 225907, M/SI-12

DALLAS TX 75265

WILLIAM C YATES KENNETH A YOUNG
409 BAR-KESS COURT AM GENERAL CORPORATION
ABERDEEN MD 21001 MGR. SERVICE PARTS LOOIS DIV

701 WEST CHIPPEWA AVENUE
SOUTH BEND IN 46680



STEWART SUTTENBERG BUDDIE L SWAIN
SPERRY SOLAR TURRINES INC
ENG DEPT HEAD ILS PRODUCT SUPPORT SPEC

i ELECTRONIC SYS 499 S. CAPITOL ST SW STE 422
GREAT NECK NY 11020 WASHINGTON, DC 20003

JIM TALLEY DONALD L TANHAUSER
GENERAL DYNAMICS TELEDYNE ELECTRONICS
VICE PRESIDENT QUAL. ASSUR SUPERVISOR, LOGISTICS SUPPORT
V' P BOX 748, M/Z 6262 649 LAWRENCE DRIVE
FORT WORTH TX 76101 NEWBURY PARK CA 913JZ0

LTG RICHARD H THOMPSON USA JOHN J TIERNEYHO DEPT OF THE ARMY GENERAL. DYNAMICS
DEP CHF OF STAFF FOR LOG DIR OF LOGISTICS REQUIRTHE PENTAGON ROOM 3E560 P 0 BOX 748WASHINGTON DC 20310 FORT WORTH TX 76101

DR JOAN W VANDREY JOHANN L VONFLUE
CAC I COMMANDING OFFICERSR ASSOC NAVAL WEAPONS STATION
130 S BEMISTON, SUITE 407 CODE 063
ST LOUIS MO 63105 SEAL BCH CA 90740

DR RICHARD D WEBSTER E 0. WEHLANDER
WESTINGHOUSE VOUGHT CORP
RM 1888 WESTINGHOUSE BLDG SR ENG SPEC
PITTSBURGH PA 15022 P 0 BOX 225907 M/S 1-12

DALLAS TX 75265

EDMUND J WESTCOTT JOE R WESTOVERHOAFSC/CCK PACIFIC CAR & FOUNDRY
ANDREWS AFB ASSISTANT TO PROQ MQRWASHINGTON DC 20334 1400 NORTH 4TH ST

RENTON WA 96055

R A WILLIAMS DEAN R WILLWERTH
WILLIAMS INSTRUMENTS INC AVCO LYCOMINQ DIV
PRESIDENT CiF" T531T55 PLANS & PROG
2'721 WHITE SETTLEMENT RD 550 S MAIN STREET
FORT WORTH TX 76107 STRATFORD CT 06497

RODERIC W WORTH SALLIE D WRIGHT
US GENERAL ACCOUNTING OFF NAVAL ORDNANCE STATION
SR WEAPON SYS EVALUATOR LOGISTICS MQMT SPEC
221 COURTLAND ST NE INDIAN HEAD MD 20640
ATLANTA GA 30043

VICTOR F ZAIDEL FRED R ZALISKI
GM tRUCK & sUS GRP USA INTERN TRNG CNTR
MILITARY SALES INSTRUCTOR
GENERAL MOTORS TECH CENTER RED RIVER ARMY DEPOT
WARREN MI 49"0 TEXARKANA TX 75507

T -I _ , :. . .,. .
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